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(57) Abstract: Chromone derivatives represented by general formula (1) or 
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15 ^Soti^. ^(D^Mf&tftwmzxz^wmcDrt^yxtft-fnftWiWft 

20 ia-Sfc&o, t^M^ibnx^/i^. fox, #a««Eo^i»jfe**iti/ 
t. mo>Ltcftmzmmmzmi)uzi*%mmfemmtfm£ftT^z>. 
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(i) a 




10 (2) SUA**, 7yM+yS, * ;U#:/r-g. AD$*>K^, C 1 _ 1 

0 7;WUS. C,_ l0 7;m+'>S, C,. 10 7WftS, S:-0-(CH 2 
)m-0- (^+, m!il~4©It^t) T^£ft37;M^ l/^^vSfr 

7k£II^i:fc«C 1 _ 6 7JWl'gT&9, R 3 ^'7K^M^T^^±ie (1) fS«c© 

15 



R 7 




20 ftoT^TfcJ:^] T'^^tl, R 2 ^7K^W^rc«C 1 _ 6 (7)77U^;UST"^0, 
R 3 #7KSt§H'--e&£±fB (1) ffi«<0<fc£«li:fctt*-©lfi, 
(4) R 1 T^$n5SSIS€:^LT^Tfc«fc^^#^^SHi5WS^ 
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T&£±fB (4) tm<D\\:%m&tz.\*%:V>^ 

( 6 ) g&g£WL 5 ~ 7 *#^#j£it^3itgKfcttS 5 ~ 7 ft# 
^#^IS^^ tfoUvX -r5^/U3». f7^'Jy>. -fVfT^'Jy 

10 tfU^fcte^l^'J^&^fS (5) gg*£0{t£t]£fcte^<2i&> 

( 7 ) R ^St^tlSS&gfcW L WCt> i^^#^^S(C^tt^S^ 

15 frbiltftlS 1 ~4<!£>mmST&3±E ( 1 ) fEfc^ffc^^te^tf)^ 

(8) R 2 7^K^M^T&0R 4 #7K$ST-&3±fB (3) ge$c(7Mfc£-tl££te^ 

(9) R 2 &£tfR 4 tfzn?n7mfeTx*&%±.tz (3) temcDfc^i^cte^- 

20 (10) ±12 (1) !HI«ttW7'DF7 7y> 

(1 1) N- [4- [ (2. 4-x^^y^7 v /U^>-5-<^) 

N- [4- [ (2, 4-v^+V^^-tt- l /U v>- 5 -'Ol') 7x->»H -4- 

^V-4H-l-^> > /k°7>-2-AM^S h\ 
25 N- [4- [ (4 'J 71-iH -4-^y-4H-l-^>At: 
7>-2-#;U#*1t5 K. 

5, 7-ytHD+y+ [4- [ (2. 77Uy>5-<JW 

] 7x-;H-4-^^y-4H-i-^>ytf7>-2-*;u#^-9-5 h\ 

N- [4- [ (2. 4-W;?7 l / l Jy>-5-'f^) *3-M 7xZM-5-tH 
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5, 7-ytHa^'>-N- [4- C U-^M^U-JU) *?)V] 7x^] -4-** 

y-4H-i-^>ytr^>-2-^;u^^+i-^ b\ 

5-kHD+y-N- [4- [ U-^tfU^JW 7i-^] -4-tf*7- 

4H-i-^>7e^>-2-*;u#+it5 b\ 

N- [4- [ (2-t+D ,4 / l Jh*>-3-'fJP) pWU] 7i=M-4-t+V-4H- 
l-^>V/tT7>-2-*;U^1f5 K, 

N- [4- [ (2, 6-5***7- 7i-^]-4-t^V- 

4H-i-^>7tr^>-2-*;u^^it5 h\ 

N- [4- [ (2, 4-> ? ^V^iJ-7 , J^>-5-r;U) 7x-JV]-5-t 

Ka*v-4-**V-4H-l-^>7tf7>-2-#;i/#*1t = h\ 

5-t HP^v-N-^^^-N- [4- [ ( 4-^E;U7h U — ^U) l^M 7x.-)l] -4- 

^-^v-4H-i-^>7tr^>-2-*;i/^^it= b\ fcb<« 
(i 2) 5: 

C0 2 H 
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(1 3) 5, 6-*?U>V**i'-4-**V-4H-l~*>V\Z5>-2-jJ)\/tf> 
5 5. 6-yk h*D^->-4-^V-4H-l-^>7tf^>-2-^;i/^>^fet< 

(14) S 




10 DIAtt«tftX&*UTWb<fcV^>-i?>jlS, R 1 tefi&g£WLT 

(1 5) #^<SiiS>J"C*5±8B (1 4) s2$tf>EIIIItfctK 

is d6) • »*«!iTft*±BH (i4) tm<Dm.m®.fam. 

(17) ##rtf)TO • J&*8flT*5±ia (14) IBKEOKUfflrittt. 

(18) tt^^ftro^W • f&*»JT*S±82 (14) K«<BE&JflJ«to. 

(19) ±BE (10) IBfc(D7°D K7«y^«:^*T*EKiia^«. 

(20) ±m (i) Kacwit^^fctt-to^fi^ts^t^^ftt-rsitje 

20 fccfctf 

(2 1) #»j£ffiii»<&8M&0>fc«e><B±E (i) fc*©ffcStt3;fc«*<Btt®fc 
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Btft$nT^Tt>«fcv^7U-;PS, fi&$nwTfc«kk7 
io ±£fi&Lwrt>«fcvv, 

<tt£3fc#i~i ocwm^s (flijiw^^k x^jk yntr;k -fyyo 
15 trjk y^;k -fy^jk sec-y^Jk tert-y^yk ^>^;k -fy^>?yu 
. **^>^;k ^\=^->Jk ^y^;k ^y^;k /-^^fcttx^w*) Rtf 

-tfc«v-(^^^l~6©7;kn^-»^^^U;US (fclAtf, *H*~>*x 

25 JU^-ax^Jk HJyaci*^Jk tHa^y^K 2-t Kn + ^x^k 1 
y h^ylf Jk 2-* b^->X3yk 2, + 2-ylhr 



I 
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^l~10O7^+yl (#J, *h*<>, Xh*v, 7*P#*>\ 7>*-> 
, tert-7>*ik ^>T)Vlr* : s. ^z/frtt**/* ^^-)V^"y^fz.\tJ X 

^□^> h+ySfcttyi'DA+yM+y^) #W>£tl3. M ^k^rx^ 
**->gJ <hl/"0£, #£L<^*^&2~1 0<D7;i^x;ki-*~>g, #J*-tf 

2-y^7D^>f-iM h 2 -v^P^-fex;!/* h^y^fflt^n 

;k** £ £ K£F£ L < 6 ~ 1 4 <7)7 U -;i/-^^^C 1 ~ 4 <D7)V* 

v;i,^vSj ttT^ #j;ttf, 7;^y-r^+->s. #;k\*^r;kMrv 

7i^ + y*J^-jmyl W£V<IZ, C ^ 0 7;kP^>#;k*xjl/ 

^ffl^bti^o M r7v;u^->Sj tLTte, »^u<«7;u*y 
-?utt-)Vtti/. n-7^u;k**v, i-y^u^^-^v, ^^iJ-y-r 

M+yH) ^ffl^btlS. mtt)Vn^ )ls**i/&tLT\Z, ts)V)^OV 
t^y»^bf> M&^nAc^kN'^ ;M-*^S> tfiJAtf 1 ~2P©7^ 

t^s-cii$nfc*M^M+yint)^tn^. i~2fi(D7^^;us 

TM$nfc*>'W , \ ; &<;U^^vSt3^D^-57^^>'US<hLT«. 1 ~ 1 

oo7;kk>k* (#]*Ji'*5f;k x^;k 7°pe;k <v7°pejk 73Mk 

y7*?ik sec-^T^k tert-7^;k ^>3^k ^V^^Jk *:*^>3Mk 

A*->;k ^7 4 ^;k *y^;k /n;u££tex->;u#) st(iM3~7<7) 

~>7D7^*;US (#l;tli*->7P7°P£Jk ->7n7*^;k ->7 P'v* v;k£fc 

iAbn-5o huE^a^ M*yltLT«. ffJi<«. #;ua*:<ju*-* 
*^;k&;i/A : E-f;k*3 t ->, v^5 1 ;u*;uA : &-i';k^-^->. x^Mk^kN'^e 
<;u^->, -7x^;ktuk\-^;b:t*vi?^Wbn5. i£ tTV—frtti' 
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B«|Snfc7KfieAoAft««ltUTtt. «RJA«h'J7;^D^ h*'X 2.2,2- 
5 h'J7Moih*y, y7MP^ h=1ry, 4-? an 

l>~?)V** s s* 2-(3,4-y^h+y7i-JWxh+y, * b=^X j*^U> 
71r3MU:*+~>, n-7^UJU**-X i-^U;^*v, >>x7-;fc& 
/l/A^E-f M=fyf^iifbti^. 

io itii, mrnvtc rB&snwTt>«kv>*»£j \z&rtz>mmmtmmu&r 
7->;u^S^»^L<ffl^^n5. & wwu^Sj tvx 

L < \$mm%. 6 ~ 1 4 <D7 'J 1 ~ 4 WAtf^>'^ 

;H^££te7x*^;u^^^^btt£. & r7->;u^^Sj <hLTte> *ff 
20 ^u<H7;^y-f;u5 1 ^S. «AtfR«ft2-i ocT^y'fmi (W 

£U ~ 6 07JH3*->*. fAJitUy-(Rl|[ 1 ~ 6 (?)7J^ + -» g 
JUS. #X#7g«gTl'>'3fifi8ISnWT i b«l;^. II$ntft-JH© 
25 HflcWtLTtt, WAtf hU7;U*D^5 i ;^*. 2 , 2 . 2 - h U 7;i^DX3 : -JU 
2-/ h + vX-^UM. 4-^DP^>v;U^^. 3.4-y^DD^/y 
;[^:t, 4-7;U^d^>v^^^, 2-(3,4-y7h*y7iXJ|/)If;l'ft 

1 
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tts. muisfzmm&i-i o<D7)v*)im. mm&2~~io<r>7)W-)v&( 
&i 7u;k t*n;k 2 -*>?•>- 1 -4 3-«>f->-i-4)V.* 2-^±> 

2-*3Ml/-2-7 P d^>- W;k 3-^^-2-^f>l-fJ^). &*»6~ 
5 1 4©7U-;PS£fctt&*»7~l 9©7 7;Wl/»*U*fctt2fflRI-*fc 

i~6©7;i/3**>s. ; &/-s/i{iv-(^^i~6©7;m+-»*x*u;u 
*x*yif«$nt^Tt)j:^. gm$n^7 5/»cDm^J<hbT 

ft, «f!IA«^W5/, y/W5A ^X^75 7« v 7 

10 Zf^)V7^J. 5?7UJW75y, y^O^yMiy, 7xX;U7S / Sfcte 
N-/^^-N-"7xx;U7$y. N-*3\HHK4-*P.n'*>5;;W75A N, N-v 
-(2-* h*->X3MU)7 5/*Sa«gtf 

K t7 9 s)V&i ttm w«*;u#>B67->;us*fctt^»i~6©^k 
(#u x^;i/, D-7"aWK ^*->;k 7i-M) ^^-rsx 
15 ;u*>K7->;uS. fj)V/ve4 fr&wmKbtiz. r^«*;i/*>g?7>>;u 

7-fe?-;k 7°nbf;tx;k 7*^'j;k a*uu;u, £Aa-f;k ^/-f^ * 

V$J4)\/s >*;M?xJk i/2ns\**)->t))VX=-)l, i/Zwsy' 

?>t>)i#-)i>m) . ^«»2-i o ©7;i^x;i/-#;w#x;i,s (01 i'nhz 
20 ;k 2->^p^-fe>*;^-^) . ^se-uwj-WM-Ji' 
S ^>7<;^) . ~i 9©77;ww^H (#J> ^> 

;k*x;n£ xn^y-nk 4-^7 7 u;^;^-^) . 5*fc«6^ 

§J£»§!7-iz^;H£ («. 3-bT'J v;k7-fe3Mk 4-?7'/ , JJU7-fe3 : JH£) 

25 ^ffl^e>n*. $ mm^i-6(Dmi\:7mm^t^7,)^>m7iy)vm] t 

Hit 0tj;i(£* ?>7Jk*XJk I^>XW-^OC 1 . 6 7M>^ 
x^fc^jWA^na. :tib(?)Stt$bl:Iil. 0!l*.tfffliBLfcADy>JK 
K*»l-6 07;W3 + *>*. 75;»«T?l-3ii»SnTlr> 
X^K 7vJUSW^^J«tLT«. mz.&b*)7)l-*n7-t?)\'> h 'J ? □ 
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turn, ti)vn^)vm<Dh-ut>?. m&zntztuw^'Uim, m 
x\t i ^ 2fflo7;p*JW»TMiftsn&*;uA ; 6-f ;PWb^*n5. 1 ~ 2® 

i~-i oco7;kk>us (fliAtf^Wk x?\>k yntrjk -fv^o^k 
jk -f v^Jk sec-y^;k tert-7^;k ^>^;k -fy^>^Jk **^> 
^;k A*e/;k ^T^k *?3Mk y-j^fcttfyj^) *fctt^**3 

-7©^o7Wi (fJJAtfv'^D^a^k ->£o7>;k ->#P'\*5' 

=f-)Vti)vn^)V, i/^)Vii)vn^)V, x^;k*;k>\* : &i';k 'jtt-Mfr 
/\'^E<;k x3^k*3\>k*jwt^;u$##tfbfts. 

& rqEy-^fcttv-7;u^^x^^*'j;uSj ^itb, ^->*x 
#U;k xh^y^x^'JJK yp#*->*7.*'j;k <yya^y^*U 
;k ^h^^x^ijjk ^>^;k^-^v^x^u;k ^*:>;M-*v*7>* 'J 
;i^<z)^/-c , _ 6 7;kn* u;ua> mtfv* h*->*x*'j;k ^x 

^h^y*X*UJk iSOT-JVtti/KXfr^))^ i^*s/;k**v*7.*»J 

+->*z*iuk >M V7*p^y^* | j;k x^k^^vtfx^iuk 
-77 h * ->*7 * u ^ 6 ft 3 . 

<ngj*ft6~i 407'J-ju*. 0OA«7xx;k ^-7^;u. 7>h'J;Hff* t 
ffll^bft, £nbttfiMELfc&*8l~ 1 /\oy>HH% 
S. ^3S»l~6©7;k^^lr->S«fTl~3M*SnT^Tt)«t^. is&sn 
tz.7V-)Vm<F>^W®\tisT\$> 0iJx.«4-^ao7xX;k 3. 4->7h^y7 
xXJk 4-->^P / \+'>JU7xXJk 5. 6, 7. 8-rh7tFD-2-t7fJ^ 
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*«l-6W3^»Wl-3«!l«nOTW 
4-j;*h*5"OS>;k 4->^a^*5/;^>^;k 5,6,7,8-fh7kF 

«*tf7U;k ^x-jk -fa^/u^ ^7v"j;k 

2|(D7Wl*K>t'>IAiT'S^MUli^T^^^ S 
W:1^LTS:-(CH 2 ) L - Ltt3~5©SE&£*T) T'St)$n* 

7;u*u>* (flu hj^ux fh^fux «>9*?\,>m\*je&. 

0-(CH 2 )m-0- mttl~4©Sgc€:^Tj -C^$*lS7^U> 

8ftSW*»fi!cS*l*. 

**->s, i~ 2 {®cDc 1 _ 1 o7JU+^*T-Mm$n/i*;w\' ; &'r^^+->s< * 

7JWl^«- i:-0-(CH 2 )m-0- mlil-4ClftfcST 

) T^$n^7;u+i/>> 7 ^->s^^tfbn > i~3fi*<» 
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^*J:tfflft#HWSa«n4 3'-8*#5!r**a*ill*W'&n*. -€-©0«JiL 
Ttt. 0fl;L«. 7V7V>* *tt9>> tfo'JvX 

vX fTV'JyX <Vf77Uy>, W/'J'/X #*1*-?7V* 'J v> 
, t^'JyX tf^XX ^J-tJUsfcUX tWJ^CifJU^ 

-ryyoe;k 7"^;k <yW. sec-^Jk tert-T^k "O^k <v 
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^>?Mk **^>?Mk '\*->Jk ^y^k *^;k y-;u££«x->;u 

, (iv)C^ 6 7;m + v («. yh*v, ih+y, ^h+y 
, tert-7b*->, ^>^;kf*v\ a*v;M-*>-3?) , (v)C,. 6 7y^ (0H 

. 7-fe?;k tf*-;us) , (vi) c ...THj^aftsnTuxwi^ 
5 ay (7sy, y^;k7$y, xws;, vy^;k7$y, yiw$y 

(ix)c 1 _ 6 7;m+'>-*;^n;i/ (ey, y h*->#;k«tf-jk ih+yjjM 
-;k yp^^x*;k^-;u^) . (x)*^*y«mf6*i5. M^rogcib 

10 mmmm^Lx^xh^$^mmmmm&(DMwmtLx\t. mx\t* * 

^y^Jk 7^y-JK tf*-fc*-Jk ^X^-Jk tfn'JvXJk f h7 
th*D7U;k ^5x;k tf^'JvJk xh^kKD tf^xjk tWJ-Jl' 
. ^^kfc 'J x;k if^7y-Jk *tfc^'Jv;k 4-^Vt^ l J^k bf 
D'JXJk <5^/'Jy-;k 4-*ikiJke^7y^Jk 4-*? >Z)ls*-)l 
15 tr^5^n;k 3-tFo^ytfP'JyZjk 2, 4-y^V?7 1 / l Jy>-5- 

-r;k 2, 4-v^v^7V'j->*>-3-r;k, t^>h<>-3-r;k ^;wk 

-f5K-4-<Jk l-^iky>K>-3-<Jk 7^yM$F. 2 
7'JH>-3-' Ok 2. 4-y^VWV l Jy>-5-<ik 2. 
^•tJ-y»Jv>-3-<;k k l-y^Vfh7t K a- 2 H- 1-^7^77- 

20 ;u-2-<;k 3. 2, 4-*W7»/'j v>-2— nvm<Df&5 

%mmmmmtf$>tft>nz>. znm^&mmmmm*. ^>n>m, 2 tot 

TX;k <>KU— ;k -fVOK'Jxjk My-av-jk <Vft^D7^ 

3Mk x^;k 7ae;k <y7otf;k 7^;k -fv^jk sec-73Mk ten- 
7'^;k ^>-?;k -rvo^k **^>-?\>k / \*">;Wf) . 7;k<r-;ug 
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(»tKii^*R2-i o©7^-;H, «aj^ttffcf-;k 7U;k -rv^p 
^-;k 2-/x;u7'j;k 1 -;/p^-;k 2 -jwu- 1 -yp^^k 1 
-7x~;k 2-^7-^-3-77-^ 2-ifjki-^7-;k 2 

^-2-^7-ik 3-/fJV-2-^7-Jk i-^>7--;k 2-^>x 
5 -;k 3-^>x-;k 4-^>x-JU. 4-^7^-3-^>7-Jk 1 -A 

^-fe-jk 2-^+ir-;k 3-^ir-;k 4-MHi:i;k s-'vHr-JU 
Jk 1 -yPtf-Jk 2-^DtT-;k l--77-iW 2-75f-;k 

-;k i-^>7-;u. 2-^>7-;k 3-^>7-;k 4-^>x-;k 1 
io -/\^->-;k 2-^->— ;k 3 -^\+->-;u. 4-^->— ;k 

=.)Vm > ->^7M^S (!!fiL<tt«3~9©y!7D7J^H, 0»J 
Atf^P^Pt^k y^DyfJk ->^P^>-5\>k y^DA^yJk y^o 

«^gc3~6©iy^P7;U'T-;us, 0y*tf2 -->^p^>x>- i — r;k 

15 3-->i7P^>X>- 1 -'Ok 2-->^P^-t>-l--f^. 3-'>^P^\ 
*-fe>- 1 -'Ok l-y^P7 ? f>-l-<Jl'. l-->^D^>f>-l — T 
)Vm % 7ij-;us (ff^U<tt^R6~i4©7>J-;H. «aj^«7x-;u 
. l-t77Jk 2-t7fJk 7>h»J;k 7it>h'JJK 7tt7fk- 

, 7 ? )],*)],& (»*i/<a^*»7~i 9©7y^n. #j;t«x> 
20 s?;k 7x^fjH) tpjWB^en*. 

T^Jk -fV^;U, sec-^Jk tert-7'xJk ^>^Jk -rv^>7;k 
25 ±f2R 2 i:LT«. TK^HR^SfcttC , _ 6 7;WU»tW£ b < , ?mm^m 
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N- [4- [ (2. 4-y^Vf7 i ; , Jy>-5-^JW *3\>U] 7i-JP]-4-^ 

y-4H-i-^> i ;tf7>-2-*mit$ h, 

5 N- [4- [ (2. 4-yt^7tWJy>5-f^) **)V\ 7x-Jl/]-4-t 
+y-4H-l-^>ytf7>-2-^^*1t5 b\ 

N- [4- [ (4-^;P7j>iJ-;i/) *3\>l/| 7x"iW -4-t+y-4H-i-^>7e 

5. [4- [ (2. 4-^**^71/ U 5?>-5--f pWU 

10 ] ;W-4-^y-4H-l--^>\/lf7>-2-*;U3j5^5 h\ 

N- [4- [ (2. 4-^^75 L 7yj M ^^JH 7i-JH-5-kF 

□ *->-7-/ h + y-4-^7-4H-l-^>yh:7>-2-*M+1t5 b\ 
5. 7-ytHP + y-N- [4- [ U-^Usfr'J -JU) 7x-M -4-** 

7-4H-l-^>ye7>-2-MW5 K, 

15 5-tFo4->+ [4- [ (4- : &;i'*u-;w <>wn ?x-ju] -4-**y- 

4H-l-^>ytf^>-2-*;U^^it= b\ 

N- [4- [ (2-**WJ K>-3--f;W *3\>M 7xZJW-4-t^7-4H- 

N- [4- [ (2, e-y^V-l-^Uy-iW /^U] 7i-JH-4-*47- 
20 4H-l-^>ytT5>-2-*;U^+U-5 F» 

5-kh'O^y-N- [4- [ (2, 4-y^VW7Uy>-5-<iW *tMI/| 7 
x-^]-4-^^y-4H-l-^>Vt:^>-2-^;U#^+t-5 b\ 
5-kHD^y-^yfjH- [4- [ U-^kft'J— *?\IU] 7i-JH -4- 

jr*y-4H-i-^>ytf7>-2-a;i/#3r-9-5 b\ t>u<te 

25 4-^-^y-N- [4- [ (4-^+y-l-t'^'J is-)V) 7x^JH-4H- 

i-^>yt'7>-2-#;M^-tf-5 F$tK^. 

©*, tiliios, (tum^ott. ^ffii4^rc«§gf±7sy 
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;U75>, tfl)i>X tf n U >. X*/-JP7*>, vX*y-/U7=X HJ 

*mm. m. mat. u>*fc££©aw**tf&n*. GmmtM&to&mfcm 

ft, 7H>i. ?x>8£, /*>x;u*>&, ^>-tr> 

0 

in *5«ktf (no T^^ns^rosa. « (i) -essnsfl^tofcfctts 



{Am 




(ID (5£ (II) T*$n*^«5*fctt-?-©tt[tl^**) £ 

it&m (no (in) -ra^nsfk^ft^fctt-toifiti^M] 

■B:Sitt3«fcO, fb£$l (I) ^Slitf*. 
fb£ti (ID tfk^«» (in) twtt^K^fi, M-<^7'^K-frJ&¥&(Cck9 
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M.Bodansky43<tmi. A.0ndetti^, ^7°^ H • v>-fe->X (Peptide Synthesis) 
-f>£— *MX>X, Xjl-3 — 0. 1 9 6 6¥ ; F. It Finn Rtflt Ho fmann 
$ -tf. ^Dx-f>X(The Proteins). Ig2#> ft Nenrath. R. L. Hil 7# 
5 ^ a , y /7 . • <>/7, --j._ 3 -£, 1 9 7 6^;^ii*il 'W 

K<&JS0»B&££»" . 2l#ft5£#*t 1 9 8 5*fc£lde*£ttfcm A* 
«, ^□^m, DCC£, 

MtgJ^ DCC/HONBgftt'Oi. ylf^y/yJ^ (DEPC) 

»J$?>. ^optJx^A. v£no;*^>, x h7t HP77X v^+ltX 7 

-20t~^50t. 0t;~ 3 Ora^. KJ&ISRottfa 1 ~ 1 

15 0 0«fM» »*b<tt»2-4 0WHWT**. 

Z<D£?\ZLTmt>nZ>{t£M (I) $btCg^«]C07jft (0J;Lfc£, 

R<bRf&. «7cRJ&. 7->JWfcR£. x*x;WbE£. 7 5 KfcSfc*) I~£9 

, (i) ^it^w^f5, 

W>^-Jl/ yaxh'J- (Progress in Medicinal Chemistry) . ^91, 6 5M 
( 1 9 7 3^)©&lftK:IB*3nT^*#fe. 'J-fc'y t7 7^U> rJU ^ 
25 =- (Liebigs Annalen der Chemie) , 1 5 5 21 (1 9 7 3*£) . + * 
7* •7"5*;U V^If^- A'-*> h7>tf7^3>Xl (Journal of 
Chemical Society Parkin Transactions 1) , 2 5 9 71 ( 1 9 8 7*10 IBil(» 
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PCT/JPOO/05910 




^ (in T'm2nz>ik'&®£rzte*:<D)&tVT. 5, e-^u 

>^^->-4-^V-4H-l-^>ytf7>-2-7j;U^>^. 5. 6->'t h*n* 

4 -Or* V- 4 H- 1 M 5 >- 2 -* )l/# >m*5<k 5 - 1 K n**>- 7 

?)l>- 4 + V - 4 H - 1 > V tf 7 >- 2 * it tt-t ©& W W 6 

10 n<5. 5. 6-^^l/>v^->-4-^V-4H-l-^>7tf^>-2-*)U^>^ 
, 5. 6-yt KD+y-4-^V-4H-l-^>7e7>-2-*M>^J;^5 
-fc l<D^^-7-p<.5 : -;W4-^-^y-4H-l-^>ykf7>-2-*;U^>^^fc^ 

Bffi-ctt. sra (iv) T?«sn5ft&ttsttt*oifi utsoi (iv) £*rr 

T*mmtZ> (M2fm<DKfo) Z.t\Z&*){k%® (ID ££iig-f5. 

>, h;i,x>. ^->U>^t'©^S : ^{b7K^, ? A. 
X 1. 2--77 DOX7X 1, 1, 2, 2-fh7^aox^>^Aay>{bK 
20 ft^KH, ylfJU-fik fb7kFD77>, ^^It >«?©X— xJUS, 

**y-;k x*/-;k 7D/v-;k 2 -y b*->x7/-ji^?©7;H3- 

^yh'HWth'J^AJJ^ + yh'. #'j7AXh^vF. #U7A teri- 
25 7* h^yHW'j7A7Jl/3 + y h\ 7«7-hU7A. TkSHfc* 'J * 

BSft^-h'j^A. u 7 A3?^tfe>n5. ->:x7iEX7^^©MMte 
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, <&&*(iv) \zntxmi-3^)i^ t&mo&mm^ its® (iv) n*t 

2 0 <C~ 1 5 0 "C. U < tttt 0^-120 tT^O. 5 ~ 1 0 B#fln-e?Tfrn* 



77>, s;t^f>f©x-fm x*y-;k yn/v-Jk 

^^k^M^r^F, 7-khxhUJk 2-y^y>. 7K**^ttnne>©s 
a«feifo«t*»i:tDf»«^t»cJ:offt>n*. mmmom 



tisi^s. »BE«8S. *««iai. aas. figs. <e«. ?o-7b 



[5£+. R 8 «HulS«»:|WlS«S:Wr^. ] 

C&T'fcL *1*5£ (V) T83ns<fc#*£fctt-t®* r ^°^ (v) 
) . 9^T'iTHt?> (SfS2g:Pg0>E£) ££K:J:9fcStt (HO & (H' 

>. 1.2-y^DDI^>, 1, 1, 2. 2-fh7^anx^>*©/NDy>fl:S 
{fc*^. -7x5fJkx-x;k fh7tFD77>. v^^^>^©x-t-;u^« 




(V) 



(ID 



PCT/JPOO/05910 

WO 01/16127 rulw 

20 

*?;-)V, x*/-;k yp/v-;k 2-^^->x^;-;^©7^- 

(TBAF) «0tiHfMMftft. ^b>J*A*l^>h\ ^HJ^XM^F 
«0^hU^A7;U3*">H, *U^Xh*->H, #UtfA tert-7h*~> 
K*0*'J*Z>7*:a*->F« *$<ltf-HJtfA. zK3Sft#'J*A> #KfW-h 

fflMtt, -fb^ (v) »ut^i~3^;u^*, ffiS©£Jfl*tt* <b£<» (v) 

Rfctt, ^-2 0t~15 0t, »*L<tt«0T:-l2 0X:r»0. 5-10 

fls^« (in *sarr*. s&2gfli©Kfctt> s?x^x~rJk xh^nno 
yy>, j?t+t>*oi-fm x*y-;k ^o/ty-;K 

•^WM^/F. 7-fehxHJJU. 2-7*y>, **SV^i^n6©» 

ASH:. a**a*«*o. »2 o«c~ 1 2 o^t^o. s~3 owiBTfffcn 

^ (I) (07DH7^tLTH ffcStt CD 075/*#7->JWfc, 
7>U*;Kfc. 'J>«<fc3nfcffc£tt <0>J. ffc^fc H) 07^SA^nt/ 
>nMfc. 7^x;wt. ^>^JU75/*^#-^Wt. (5-^^-2-^v-i 
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, 3-W;U>-4-'fJW *V*i/tl)Vi£~Mt, fh7tHD75-Wt 
fcTDU i?)l*?Mt> Mrtu-i )\,-** ; s *3-Mt. tert-:^;Wfc£nfc{fc£#J& 
£) ;<b£$l (I) ©#K*3fi*7*>;Wk, TJ^JWb, u>K<fc, *7®Kb$n 
fdb&ti (#J. {k&^ (i) ©7Kms^7-fe^;Kb, /i;i^b<;Hb, 7*dav 
-f;Wfc. tfAD^;Nb, -tJ-7~>x;wb, 77u;Wb, 7^x;wb, v^^;u7^ 
y/^^^^-Mk^n^b^^a (i) <7>#ju#*->;us#x 

75 Nk$nm« (#J. <b^«j (i) cd*;u^^->;uS^x^ 

^■^•>xfjnxfJHt« 7 7U-7;ux7x;Hb. (5-/^;u-2-**v-i. 

e>ofk^tte^aio^n«koT<b'&«9 (i) *^ai3g-r*^td<-c€s. 
its® (i) ©7nH7 7yn joism 9 9 o^fy rmm&v>M%. 

J SS7#$HHKfH 6 3Hrf»b 1 9 8HCIHtt£ftWS<fc5fc, 
(I) C^{bT*t)©T*oTt)J:K 

<t-n^ (I) tt, oTfc J: l^. 

#^<zMb£ti (i) nsnfc7;i/*U7*777^-^iStt^ 

th, 777, 7it^, 9->. 77, 7730 
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ftm^WM* fi#o*^i:J;?)^5^, fePS^©*-^ J&A (#S 

5 0kg) lA^tDfiM [*fE9!<Z>{fc^» (I) 1 tLX, mifr 
b 5 0 0mg, )f$l/<ttftl0^5100mgT*0, 1*»&3@IC«- 

(#fi5 0kg) lAitOSM [#fgH 
<D<t&yo ( I ) ] £ LT> »l^e>300mg. U< 1 0 b 1 
OOmgt^D. 1 frb 3ls!H#ttT&-^T ; 5. 

o-t + >D 3 \ la, 2 5-ytFo=^y^5>D 3 , 70 

h "J* — t*i^>7iO-JH) , *;U->h->^ (011. 77" 

p*-K K n^— h , >J-feFn*-K ^aFn^-h*) . tt* 

^y7i>, h'DD^->7i>. *JMD^>7i>. ^ + '>7x>- 
= 7x7*'J7,h>f) . -f7 ,| J77*>. t**S>K 2 (W, /trl>W 
» . 7-;/ffc*HJtfA, E'JWflS*^^ (PTH) £ PTH ( 

1-34) . PTH (1-84) . PTH (1-36) V) #Wbtl& 

o 

$BEa><i;£«j (i) m^&nznmzrLZfeVft&sv, mm. ti 
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o 0m»J©#Sft«l<!:UTtt. flAfcmtS. Sit, D-T>^H-;k x 

Ttt, ^tflSJl-fcJi/P-x, aftTA,.^, D-v>~h-;k 

i'^tfbns. jg»l©#«ft0iJi:UTW:, 0!l;U;£&a*fflrt» 7JUp-^ 

tri^>^u p-;u. D-v>-h-;u. £&#i£^>v;k x^y-;k 

^>ilh-^A« €/7T7'J/l^ l Jt'J>, &£©JMBi£tt»J : 0¥* 
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5 frjI&tfiJtbTte, #J;UaU ekM, y*X>&iI&£<Z) 

m.mm&Et>wtf ens, iWfc^cDffs&^jiLTte, ^j^«^>v;u 
*^;P7;n3-;k fkh'ostr v;Ph*>^^<i:^^bn^. in.m<k 

•2>. 

;i,D-7;7iz7-h7^i/-h. t H □^vT'p k°;M^-fe;H3-7 u- 

K t KD^->^^;l--il^O-77-tix-h1t^v^-h. ^K^yh (□ 

o Tttfc < . ftttfl: oftflf k £ T»tttt«ffll £ u Tffl ^ 5 z. t t> at s . 

MtS^JroliiaaTIt 0UAtf4#M¥9 - 2 6 3 5 4 5#^ffifCSB«$ 

«fc 9 ic, ilk- if u =i-;uB6*»^«^©iii«sfli# u xxx^k**^ 

-f 7 □ 7, 7 x 7 ©JHUS fg £ L X . mm WIC 3 £ d: a<T # 5 . 
Sfc, *^Bj(7)fb^#j ( I ) it, mm 10-338646 ^fc$B£8E*&$ 

<fc -5 13 . # u x?- u > 7* >J □ - ;u <t -jt-icisM^^^E^ s ns c: £ t>ff 
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w&taiKDrftfiv&mm.. a, ii)v^^uii<D7)vti^±m 

i% (w/v) uxaisTaoa**^. 

1 ~ 1 % (w/v) 

±fB7j<j§'l4gechLT«, tltMS fc« fe©TS 

acMttUTtt. -®£4<Dti#J$>fcD, »£L< ttO. 0 5-5 Omg, 
£bK0. 5-2 Omg«b<, iO^Ktt0.7 5~l OmgtW, 

//□□7?/-;k >&£:«tfbn5. ±mm±^ntLX 
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fit, fc£A#y>*^v>ft£##tf&ns. ±.mmmm^mtLxit. m 

^Mfil, U >»Sfctt*©«[ (#J*.fif, U>^h'J^A, U>K 
lmM&V>L5 0 OmMT&O, l>IlmM&Hl/.l 0 0 mM(D£%tf!tf £ L 

.0 



15 ###J 
KOKit : 

2-* h*->/ b*->-5, 6 -/^l/>v:t* (9. 05g) . N,0-v* 

fJl/tKo + yJl,7a>M (5. 13g) . l-X^U-3- (3-/^W5/ 

20 yatf;U) ^^y< 5 KJftfttt (8. 53g) . HJX5fJl/7S> (7.5ml) 

1 _ t |,'o + y^>'/hiJ77-JKHOBt) (5. 95 g) ON.N-v^^*;UA 
75H (DM F) (100ml) W^M^MTrl 2 R^TO^Lfc^ SSxf^ 
(100ml) <h7K (100ml) Og^iKHiMRU *T«JB £fiS»#»#*:J- b 'J 0 A?K 
jgjjg, 7K, 1K« *, fi&fn£&*©ieiCifc#&&&(MgS0 4 ), 8&£g5feLfc 

25 .»a#lJ4i/U*y;l/^D^ h^7 7^-Ttt»L^fetdltRtt©aiE{k:^«l(4. 95 
g, 46%) 'H NMR (CDC1,) d : 3. 39(3H. s). 3. 47(3H. s). 3. 58 (3H. s). 

5.1K2H, s). 5.98(211. s). 6.60(IH, d. 1=8. 6 Hz). 6.74(1H, d, 1=8. 6 Hz). 
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(4. 95 g) ©I-fJl'M (100ml) £-3 O^I&^LpWU^^v^A 
(3. OMX-xJUSSu 6.25ml) £iP*. 1 P#ISU!#L£. ntf*7-)V?.tf 
^Ayo$H (3.0MX-fJ^i^, 3ml) £flO;L, £ £>1C 1 I^IBiaWbfc« 

*. iNm tk, fiaaft^7Ko«stc«c^««(Mgso 4 ). 

g. 51%) 'H NMR (CDCI3) 6 : 3. 39 (3H, s), 3. 47 (3H, s). 3. 58 (3a s)„ 

5. 11 (2H. s). 5. 98(2R s), 6. 60UH. d. J=8. 6 Hz). 6. 74(1 H, d. J =8. 6 Hz). 

10 

5, 6-/fl/>yt+y-4-W-4H - 1 -^>V\f.7>-2-t>)V-# 

^HJ^A (0. 65 g) £x^y-;i/ (30ml) {ZfefrLfcfemz 2 *- * h*->,* 
h*v-5\ 6'-/fl/>m->7th7x7> (1.4g) . ya^yX^ 

15 ;i/ (i.64g) fctoA2B*mto»ai«Lfc. E^&Wbfc&*rtak&**** 
u ^n^2N^tc^^uwx5 i ;uTfttiaibfco tttb^w. ma-k^-v 

8fc»«ft«(MgS0 4 ). ft^nfcfflttttSilFK (6ml) (6ml 

) l:^l2B?ff B lMML. ^««tHLfc^^$:«L^fe^t) (1,36 
g. 72%) £t#f-„ 'H NMR (CDC 1,) 6 :6.26(2H. s). 6.730H. s), 7. 16(1H, d, 
20 J=8. 8 Hz). 7. 41 (1H, d. J=8. 8 Hz). 

5. 6-yt KD + S'- 4 -t+V-4H- 1 -^>*/tf 7 >-2-%)V# >W.V>$k 
ifi: 

5, 6-/^U>:y ? ^*v-4-;t*V-4H-l-^>V , lf 7>-2-#JU*>& ( 
25 0. 475g) □X?>*§$ (20ml) ©S^ffiCffi<t7Jl/5X^A (0. 48g) 

. ttiii^^TK, §S»fttt*Ti5fei*«tt«(MgS0 4 ), ®mZ'tg£LmtZit&®> (0. 169 
g. 38%) £»Jt. 'H NMR (DMS0-d 6 ) 6 :6. 85 (1H, s) , 7.06OH. d. J=9. 2 Hz). 
7.33(111, d. 1=9.2 Hz), 9.58(111. s). 12.09(1H. s). 
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h+y-7-^^l/-4-^V-4H- 1 -^>ye7>-2-*;U*>B6 

^h'J^A (0.41g) £X7/-JU (30ml) C*^Uit**K: 2 '-t H □ 
5 6'-^h + ->-4'-y^7-feh7xy> (1.08g) . va^ylfJl' (0.96g 

(MgS0 4 ), #bnfeifit»^SI (3ml) tWBk (3ml) 

2P#»^jiDftb. »«I«C«fmUfcfitS2:a«lL«BB<t^« (0.78g. 55%) 
10 'HNMR (DMS0-d 6 ) 6 : 2. 69 (3H, s). 3. 89 (3H, s). 6.72 (1H, s) , 

6.860R d. 1=2.2 Hz). 7. 01 (1H, d, J=2. 2 Hz). 

5 _ t HP^->-7-/5 1 JU-4-^-=lry-4H- 1 -^>7 tf 5 >- 2 -#;U#> 

15 h^v-7-/5 1 JW4-^y-4H-l-^> < /e^>-2-^;i/#>^ ( 

0. 555 g) (Dy^DDI^>S» (20ml) OH^CUkT^i-^A (0. 63g) 

„ tttaasw, ma&^rmmmmmsoj , ®m*®3k\.mm%® (o. 405 

g> 78%) <£t#fc. 'HNMR (DMS0-d 6 ) 5 :2. 66 (3H, s) , 6. 68(1H. s), 6.690H, 
20 d. J=2. 2 Hz). 6. 738(1H. d, J=2. 2 Hz). 

5-7'^U ;U^->-4-^V-4H-l-'<>r/lf7>-2-*Jl'#>K©»ii : 

a) 5-7*^'J^^^->-4-^- + V-4H-l-^>yt°7>-2-^JU#>^ ^>^H 
25 XtJI': 

5- 1 H □ * *s-K-tt 7-4H-1 > 7 fcf 7 >-2-# >S£ ^ > ^H^fJI' 
(1. OOg) i 4- ON'. N- 7* ^;U7 5 / ) e U 7 > (0. 042g) <D tf U 7 (I Otn 1 ) (Z 7 
^'j;U7d'J H(l. Hnl)£SHBTJJDjL. l4H#|BH!lH i Lfc&. RfS«c&*»wffiffWK 
X^UTiMiLfc. III^IS. ^7K^7-h'J7A7Kim^k7>^n7 
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W7i^^^77^l:WlSH^ - n--\^1t>(l:4)Tl#bn5Si 
»J:O»E<b^«*M6*SatLT1.10g(89X)#fc. mp 103-1 05*0 

b) 5-^ U )Vtt 7 -4H- 1 > 7 e 7 >-2-# : 

;U^-+->-4-^+y-4H-l-^>Vtf7>-2-^J^>^ "C>SWX* 
x;Kl. OOg) <b/l7>»? Amm(5%. 0. 20g) ©@^KX^;U^ (100ml) fcTK^tHH 

LTO. 72g(95%M#£ 0 mp 218-22CC 

5-<yy^U;U^^v-4-^7-4H-l-^>ytf7>-2-^JU#>^(Di2ij§ : 

a) 5-^yy^ij;i / ^-^v-4-^^V-4H-l-^>yhf7>-2-^;i/#>^ 

5 _ t HD + v-4-^^V-4H-l-^>ye^>-2-^;U^>^ 1>5WX*tJU 
(1. OOg) <t4-(N, N-v^^T a y ) tr U -/>(0. 042g) ©eUv >i£?£(10ml) \Z4 
7 7*5P'J ;U£dU H(l. lml)£^Tfln;t. \m?^n^tc'&> fcfo^^&g 

x^7A7K^<7)iiiT^#LM(Mgso 4 )> mm^m&Tx^Lrz. £§££->u 

*yj^7A^o-7h^77^-l:WLKX^ - n-^it>(l:4)T^bn 
^>ili^cfcO^I2^tl^^fe^^tI-Tl.20g(97%)t#fc< 1 mp 90-92<C 

b) 5-r v t*^ u -s-i-ttv -4H- 1 > 7 tr 7 >-2-* > & : 

5-f V7'fU )l/** ->-4-*+ 7-4H-1 > 7* tf 7 >-2-# >§£ ^ > >W 
X7.7 L ;Kl.00g)<h/\°7-7^A^^(5%. 0. 20g)©#KX^;W8i£(l00iil) 

ftfcLT0.64g(85K)f#£. mp 206-208*0 

5 -i;ifj^ ;u -f JU** ->-4-** 7-4H- l-^>7f7 >-2-# >&©3fi! 
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a) 5-yl?iW 7 -4H-1-^ > V* M y >-l-t> 

5 5-k h*D*:>^-**V-4H-l-^> 7*^5 >-2-# 'OyJUXfJl' 
(l.OOg), 4-(N, N-v^^;P7 5 J) tr»J v>(0. (TOfcitf h 5 > 

(0. 94ml) ©THFfgifc (30ml) Cyl^W^A't-rJ^ D'JH (0. 86ml) SrTk&Til] 
;i, 45t:T24B#^jf^b/c^.S«&7K^a^^X^^T'lSmLfCo 1115 

10 (MgS0 4 h ^^MffiT-r@5fet^sEfk^5^fe^r B <hbTl. 25g(94%)#/io 
mp 104-106*0 

b) 5-^x^;i^ ;w\* : e-i' ->-4-^-+ v-4H-i-^ > 7 tr y >-i-t> >m : 
5-vx^;u*;i//\* ; &-i';u^^->-4-^-+y-4H-i-^> , /e^>-2-^;i/^>^ 

15 ^>yJHXfiKl. 13g) i/t7y^All(5%,0. 20g) tf)B£i? I ^ 

(100ml) ^7K^|?fflmT30^^Wbfc„^tl5™LS^5Mffiii^b^fB{b 
^<&^e^^i;LT0. 82g(94%)t#fco mp 189-191"C 

20 N-[4-[(2, 4-->'^-+V-l. 3-^77'J v>-5-< JW^f JH7i^]-4-t+V- 
4H-l-^>7lf7>-2-*;U^+tfS K©§2ii£ : 

4-^-+V-4H-l-^>yt°7>-2-^^#>^ (0. 191 g) , 5- (4-75 
x^) -2, 4-^7^77^ (0. 223 g) , 1 -X^U-3- ( 3-^*^ 
75/7°Ptf;U) T^tfvH'S (0. 288 g) 0DMF (1 0ml) JgfKK: 1 

25 -tKo + y^>7h'J77-^ (HOB t) (0. 162 g) ZtiaH'&UT" 1 4H#H?1 

A*»fflc, Efl^^x^ArtiSifc. fia»ift*6*"e*»S ! :H<£jft(MgS0 4 )L*«t& 
£§fggX^;UTtffc#. £g3{t-&&£0. N7g (30%) mp284-287t: 
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mmm2 

H-[4-[(2. 4-5?**V-l, 3-t+D-!/'J i?>-5-f JW JW 7x-JW -4-**V 

5 4-^y-4H-l-^>yhf7>-2-*;i/#>^ (0. 270g) , 5- (4-7$7^> 
-2. 4-^**7#*+h./ , J v> (0. 295 g) , i-x^;p-3- (3-v/^;u 
75/:/okMl/) ^My^^FMl (0. 550g) ©DMF (20ml). mfolZ 1 - 
k HD^r">^>y h U 7V'-)U (HOB t ) (0. 290 g) &jbQ*.miST 1 4fl£ffM* 

10 , RK**^" h U "7A7kig?£. teW^7KT»c^tce<ft(MgS0 4 ) LMSrgf&L 

fc. t#e>nrcea*'f v^ntr^x-xJUT^. £S2{fc£#»&o.372g (70%) 

tffco mp265-267 < C 
§fe&S0iJ3 

15 4-^V-N-[4-[(2-t+V-U-W 1 / l Jy>-3-'fiW/^]7xZJH -4H- 

l-^>7tr7>-2-^;i/#+i7-5 : 
4-^*V-4H-l-^>7t!5>-2-#;L'#>^ (0. 371 g) , 3- (4-7$ 

-2-^+hVUH> (0.375 g) . l-X^U-3- (3-v^^;P7i/7°D 
£;U) A^y-fSh'M (0. 41 lg) C7)DM F (6ml) &$tC 1 - 1 h* 
20 > > 7hU7 > /-)U (HOB t) (0. 288g) &JnA.MT? 1 4B#IBIifc#U 

S*ca^KX^;U<!:THF<Z)ig^Tfi&ajLfe. «3f±i^ti7K, RBS**:*- h 
'J fifnfcttTKTffifr&KftttOlgSO,), »»£ffl*l,&. ft^flfctt 

S^THF-Si!lWbWBU 8MBffc£tt£0. 591 g (83%) mp237 
-238"C 

25 

4 

N-[4-[(2, v-^U) 7i-JH -4-#*7-4H- 1 

4-^V-4H-l-^>7tT7>-2-^^#>^ (0. 23g) . 1- (4-75/^> 
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~JM tffrfJM* KJftftJft (0.300g) , l-X^U-3- (3-v*3MU75/7 
□ h!;i/) AJ^y-f=FSKI (0. 464 g) ©DMF (20ml) jgJKK 1 -fc FD* 
->^> > ;hU77-Ji/ (HOB t) (0. 245g) £iQAMTU 4f»#|U J }!#U 5 

«***K:a*»Kx^tTHF©ig^anfaimufc. ffltb^ra^> 
snfc^as:'fy-^ , pe;ux-x;uT«c^LS33{k^«5*o.4g (87%) f#fc 0 

mpl90-192t: 

10 N-[4- [(4-^U*Ux;W*?Jl/] 7x-;U]-4-^+V-4H-l-^>ytl7>-2- 

4-sr+y-4H-i-^>ytr7>-2-*;u#>K (o. 4g) , 4- (4-75 y^>v 
M *)i*v> (o. 385g) . i-x^-3- (3-v^^;u7 5y^ptf;u) 

|y<$M (0. 805g) CODMF (15ml) jg^ld 1 -h H 0^v^>V h U 
15 7V-;i/ (HOB t) (0.426g) SlBAailTl 4WHW8t»U, 

mm, mt7>t~0A7mm, fiftfttt*T«ci*ftctt«(Mgso 4 ), 

ufc. fte>nfc^a*< v^De;ux-x;u-^+it>Ttt#L/^i2<b'&«5& 

0. 65g (89%) t#fco mp201 -203t: 

20 

4-**y-N-[4- [U-^t^sMlXJW*^] 7xx;u]-4H-i-^>ytr^> 
-2-^;u#+-9-5 h'roii : 

4-**y-4H-l-^>ytf7>-2-;*j;i/#>$S (0. 296 g) . 1- (4-7=/^ 
25 > : J)V) ^^JU^'J > (0. 361 g) , 1-If)h3- (3-y^5 1 ;i/7$/7'De 
;l/) ^My<$Hlil (0. 366 g) ODMF (10ml) iliCl-tHD + y^ 

>yhU7y-;u (hob t ) (o. 262g) £iq«fiTi 4P#iw8i#u 

&7KlCtt€f»Kx^;Ui: T H F <Og£«reififfl Lfc. «]|±l^tt^^7K^^ h U £ 
ttffc7>tx«JrA*Jgi8, fiftfttt*T«fe»«»Ctt*(MgS0 4 )UJga* 
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SSW;. #&nfc»fi*»KX^Ti!ls#l/*IBft'&«&0.447g (76%) ntz 
„ mp212-213t: 

5 4-^V-N-[4-[(4-^V-l-tf^Uv-;0^^H7x-JU] -4H-l-^>V"tf 

4-^V-4H-l-^>V r tf7>-2-*;U^>i? (0. 298 g-) , 1- (4-7570 
-4-W^'Jy> (0. 348 g) , l-X^P-3- (3-y/W5/^ 
□ fcfjl/) *;^->M'5 KMI (0. 372g) ©DMF (6ml) «l-tKO+y 
10 ^>7hU77*-;MHOB t) (0.262g) *DnAMT14«FiaiJl^L. RJ6 
ifc£7Kfca€B*B£x3 t ;U£TH F ©S^Tttffl Lfc. fflltBffittKB67lc*^ h U 

SS*Lfc.f#6nfcieS«:SIKx5 L ;U«tOSieS&fT^gSSft:^tt*0. 113g ( 
19%) »fc. mpl83-185t: 

15 

4-**V-N-[4- [(1. 3-^77U y>-3-^W/fiH 7xX;i/]-4H- 1 -^>7fcf 

4-^^7-4H-l-^> > /tT^>-2-*;i/#>^ (0. 28g) , 1- (4-75/^7 
20 7^) -1, 3-777U77 (0. 25g) , l-X^-3- (3-y/^75/^Df 
M *^*^5Ktt»i (0. 293g) ©DMF (6ml) gil:i-th'D^> 
7h'J77-;i/ (HOB t) (0. 2g) £ira*.gfi-C 1 4P|PpWL 5J^«t&* 
Ica^fSISx^UtTHFO^fflt-caaibfc. b U 7A7K 

igjft, ^b7> ; E-7A7j<^, ^P^7KT^^fC^(MgS0 4 )L!§5S$rS* 
25 Lfco t#bn^^D B u<£^X^^ckO^M B e a ^ff^^lB{b^^^0. 347 g (64%) 
mp203-204t: 

m&m 9 

N-[4- [(l-t^7y-W/^] 7x^;U]-4-^7-4H-l-^>7t°7>-2- 
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4- [4-[ (4-^V-4H-l-^> , ;tf7>-2-M») 75y]^>y 
)V\ e^U5?>-l-*^#>K tert-T^l/XXx^ (0.2g) ty^DD^^ 
>8f££4NJg8fcft&X3\>M8i£ (3ml) SKTI/SIT3 HMJItfUfc. fi^ift 

K&&(Mgso 4 ), mmzmikLtza «fmL^M&tt%. -rvTWjux— r»T 

^15{fc£tl£0.09g (59%) mpl38— 140TC 

10 £ft&09 1 0 

4-[4-[ (4-**y-4H-i-^>v*if7>-2-#;u#— ;u) 7$;]^>y>] 

lf^7^>-l-*^>B6 tert-^Jl'XT.x^oSlig : 

4-^y-4H-l-^>ytT^>-2-*;^>m (0.46g) tDMF 3i»0>THF 
&ftc (30ml) (CJK^T^IfU^P'J H (0.32ml) £iD* O^T 1 m®tn&l< 
15 fc. E^*»BET»BU »THF (20ml) £»*U 4- (4-7$ 7^ 

yvM \L^vvy-\--h)^y^L tert-T^xxx;!/ (o. 7g) , hux^ 

JU75> (0. 84ml) ^Hl»^m?aTl 4B#M^Lito RlSfft&zKtffi^f, St 

20 X-x;U*»e»»SiifkS-&«ia^»S0.64g (58%) t#fc 0 mpl97-199T: 
l l 

N-[4-[(2. 5-v^+7-l-< S^V'J v-;i/)^^;H7xX;U] -4-7f-*7-4H-l- 
^>7hf^>-2-*^^+- t t5 K©»ifi : 
25 4-**V-4H-l-^>*/lf7>-2-*;U#>K (0. 4g) , 4- (2.5-yt+V-l- 
<5yy»J^x;U) /^JU7-'J> (0. 561 g) . 1-X3MU-3- (3-v;*3MU7 

ay7atr;u) FffiBtffi (o. 805g) cdmf (ismi) i-t 

Kn^y^>7h'J77-^ (HOB t) (0. 426 g) £J0*.£iST 1 4 P#Fh1JI# 
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MF -X^y-^«tO?l*Sa*tT^«E^ftS0.530g (67%) mp258- 
261*0 

*mm 1 2 

5 N-[4-[(3-/fJK5-y^V-l-<S^/Uy^V)/^]7x^] -4-** 

y-4H-l-^>7t!^>-2-*;U^it5 b*£>83j£ : 
4 _^V_4H-l-^>ytf7>-2-*;^>^ (0.28g) , 3- (4-75/^> 

s;;w -i-/^;ut^>h<> (o.323g) , 1-1^-3- 

yntf;W) #;M$3M5F*BMft (0. 294g) ©DMF (10ml) «i-tHo 
10 *->^>\/HJ77-;l< (HOB t ) (0.2g) £to*MT14l$IH«#U E 

a&THF-Bffl6X^«fcOS«ll*ffVi«BB^**0. 369g (64%) 
mpl95-196*C 

15 



20 



25 



13 

_ 4H _ 1 _^>ye^>-2-^/;^^ H tS KOSSiS : 
4-^V-4H-l-^>*/Ii7>-2-*;U#>K (0.28g) . 1- (4-7^^^> 
4-/^VW 1 /'Jy> (0.304 g) , l-X^-3- (3->W 
jPTS/^nfcTJU) ^My'^HM (0.293g) ©DMF (10ml) ®WZ 1 
-tFD^v^/bUTV-^ (HOB t ) (0.202 g) SJ0^iaT14«fRSl 

t)£0. 451 g (64%) f&fc. mp261 -262t: 



mm 1 4 
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4H-l-^> % /tr7>-2-#;i/#*-t)-5 \*<0W& : 

4-^V-4H-l-^>7tf^>-2-^;^>^ (0.4g) , 3- (4-75 >"W 
M -2, 4-y^7-U-5 1 7 1 / 1 Jy> (0. 47g) , l-X^U-3- (3-^^^ 
)V7s.JrfuMM ^M^y<5FMi (0.805g) CODMF (20ml) 
5 -h hUTV-^ (HOB t) (0. 426g) SMSITJI 4I$R3 

ttl NifiSS*^, m^tK^^- h U £ A7K*m g&ft&^KTftfr&Kii&Jt (MgS0 4 ) 

E<k^i»$0.725g (88%) ntz 0 mp 206-20813 

10 

HJ£0iJ 1 5 

N- [4- [ (3-* ?)\r-2. V -1. 3-^77 'J v >-5-< ;W pWW 7 x - ;U - 

4^V-4H-l-^>ytr^>-2-*;U#^i FffliiS : 
N- [4- [ (2, A-z?** V -1 . 3-3 1 7 7 U v >-5-< ; W ;* 7 x X )H -4-** V 
15 -4H-l-/^>7tf^>-2-^;U^^1t5 F(0. 394g)0THF (30ml) JKiSSKtgiJ^ 

p$g b v 7 * > - x-x ^o°cT*3i*JS*o a fc^tai? 3 mm%ift 

Ltz. U THF-»»lf^ftT*RUfc*. ifi^7> ; Ex 

fifDftJ|[*T?«c#. £»0lgS0 4 )&. «JiSaiUSH<t^«l«:0.36 
g (88%)t#/Co mp2l4-216 c C 

20 

1 6 

N-[4-[(2. 4-v^+V-l, 3-77VU y>-HW/fiH7x-JH-5-t: b'D* 
^-4-^^V-4H-l-^>7tf^>-2-*;U^+-^5 HOMjS : 

5 _ t K D ^->-4-^-+VHH-l-^> , /t°7>-2-*;U^>^ (0. 23 g) , 5- 
25 (4-75M>'^) "2, 4-y^V-l,3-f77Uy> (0. 647 g) . 1 -X 
(3-^*^75 7 -fu\LM *J^5Kifi!l (0. 932g) WD 
MF (20ml) «(Il-fc:HD^v^>7hU7 l /-;i/ (HOB t ) (0. 492 g) 
fejDiLMTl 4B#raJft#U Sr6T&^7Ktca#'MX5 1 ;i'cl:THF(Dg^-e 
ttffiLfc. tttaffltft#*B6. fifD<ttt*Tijfe»«»C«:*(MgS0 4 >L»a*ffl56Lfc 
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. *§Sftfc«ga£THF-7-fch>*>5?S*g|IU £ffi1*fc"&4&£0.636g (64%) 
ftfc. mp284-286 < C 

mmm 1 7 

5 5J-ykh , D+y-N-[4-[(U-y^y-U-f7 l / l Jy>-5--fJW^^]7x 

x;v] -4-^y-4H-i-^>7t:^>-2-^;^+it5 F©§aifi : 

5, 6-vhHP+v-4-^+y-4H-l-^>\/tf7>-2-*JU^>M (0. 325 g) 
, 5- (4-75/^>y^) -2, 4-y^y-i,3-r7' , / 1 jy> (0. 321 , 
l-X^;U-3- (3-y^7S/7"ntJI/) * JP#5M 5 FtJMMfc (0. 311 g) 
10 ©DMF (8ml) »l-t F D*->^>7 b U 77-Jl' (HOB t) (0.22g 
) £BD*^ST16I»#P B 1»U S^^7Ktca^^X^;Ui;THF©?g^T 

H^JI£fT(/^fE{fc£^£0. 178g (29%) it. mp28(rC (KM) 

15 

§HMl?!l 1 8 

5, 7-yk Fo^y+[4-((Z, 4-v** 7-1, 3-f77 U v>-5--f» ttM 7 x 

- 4 -^+y-4H-i-^>7tf^>-2-^;i/^^rita F©«iS : 

5, 7-yt Ko^->-4-^+V-4H-l-^>7tr7>-2-*;U#>K (0.069 g) 
20 , 5- (4-7i^>y*iW -2, 4-y^y-l,3-f77 , J> J > (0. 069g) . 
l-X^;U-3- (3->?*3\M/7 5 yyntf;U) *J^5h'lfi»lfi (0. 066g) 
©DMF (8ml) mmz 1-fc F D*->^>7 h U 77-^ (HOB t ) (0.053 

t#bn^|g^^THF-^^y-;u^bM^L^Efi:^^o. ng (83%) t# 

25 7c. mp>300t: 
1 9 

N- [4- [ (2. 4- x**7-l . 3-^77 U v >-5-f * ^;U] 7 i-M -5- t F □ * 
->_7-^ h + v-4-^+V-4H-l-^>7t:7>-2-^;U#++J-a K©iiit : 
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5-tKD + y-7-/ h+v-4-^V-4H-l-^>7tr7>-2-*;UzK>K ( 
0. 15gK 5- (4-75 /1>V)V) -2. 4-^*7-1. 3-^77'J v> (0. 141 

g) » i-x^;u-3-(3-v^^75/7'Dtf;0 *;i/^v-rs K&&&(0. 134 

g) ODMF (15ml) jg«l:i-t Kd*x^>7* h U 77*-MHOB t) (0. 107 

5 g) £im*MTi 5i5rd]ffi#u s^^TKtca^Mx^TamLfco a 
5SL^ 0 &bnrc&§k&THF-mm^)\sfrzm&&vmfiit£M$:o. 22s ( 

73%) t#Jt. mp255-256'C 
10 «0iJ 2 0 

N-C4-CC2. 4-5>**V-l. 3-f7yjy>-HJW^fJW7x-^] -5-k Kd* 
->-7-^^;U-4-^-^rV-4H-l-^>7bf^>-2-^;i/^^-9-S h'Cffi : 

5-t KO + y-7-^ ?-)V-\-tt V -4H- 1 >7 tf 7 >-2-* >B6 (0. 204 
g) . 5- (4-7 = y^>yjW -2, 4-/t+V-l,3-f7 4 / l Jy> (0. 206g 
15 ) . 1-X3MU-3- (3-v*3MU75/7°Dtf;U) AMy-f>FMI (0.198 
g) ODMF (6ml) mmz 1-k F P^v^>7 h "J 77- ^ (HOB t) (0. 139 

«Sfo^«[7jcTi5fe^{c«:<s(Mgso 4 ) usaessiLfc. #e.nfesea*THF<t o 

20 H^a^fT^^IB^tl^O. 269 g (68%) ntz, mp290t:(#8?) 

^mm 2 1 

N-[4-[(2. 4-^^+7-1, 3-^77'J y>-HiW/fW7xZjl/]-57 h*v- 
7-/5 L ;i/-4-^^7-4H-l-^>7e^>-2-7^;U#+-ti-5 K©fiifi: 
25 5-* h + v-7-^^;U-4-^+7-4H- 1 -^>7f5 >-2-#;U#>$! (0.205 
g) . 5- (4-7i/^>y^) -2, 3-^7 7 'J v> (0. 195 g 

) . i-x^u-3- (3-^^^;U7 5/7Pk;i/) a;i/#>?-f 5 h*«& (o. 1 86 

g) ODMF (6ml) MCl-t Ka + v^>7h'J77-;U (HOB t) (0. 13 
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|flSft&frV»«ia{k^*&0. 269g (70%) t#7Co mp267-269'C 

5 mmw2 2 

6, 7-yt Ko + '>-N-[4-[(2, T'/'JS^WW^f J«7i 

-4 1 ^V-4H-l-^>ytf^>-2-*Jl/^^1t5 h*(Di3i§ : 
6 , 7-vtpD+ ->-4-T V -4H- i > v/ tf ^ >-2-;fc >M (0. i 5 g ) 
, 5- (4-7$y^>>UU) -2, 4-yt+V-l,3-f7 , ; i Jy> (0. 15g) , 1 

io -x^;u-3- o-^^^i/T^y^ntf^) tDiXt;^ ^vmim. (o. H5g) <e> 

DMF (15ml) ^Cl-t K v^>7 HJ (HOB t ) (0. 115g 

U iZWmi- h U <7A7K^f&, ^^7KT^#mtC^(MgS0 4 ) LiSI^i 
15 0. 097g (34%) *#7c. mp>300 t C 
2 3 

N-[4-[(2, 4-SWrV-l. 3-f77'Jy>-HJl')^fJW7xZJH -5. 7-v* h 
^^-4-^-+V-4H-l-^>ytf7>-2-*;i/^+l7-S HO^jt: 
20 5, h^v-4-^-^V-4H-l-^> > /k°-7>-2-*;i/#>^ (0. 099g) , 

5- (4-7S;^>y)l/) -2, 4-y^7-l,3-^7 > / l Jy> (0.088g) . 1- 
X3MU-3- (3-y7W$/7'olfJ|/) *My<$KMi (0.084g) © 
DMF (10ml) mmzi-t Ko+y^>7hU77-;i/ (HOB t ) (0. 067 g 

25 L, jsk^tK^ h U .-7 A7K?£?£, £aft«7KTr£ft^C§£^(MgS0 4 ) LM£&'£ 
L/C, / #bnAc^^^DMF-7KcJ:OmSD a a ^fT0^ieit:^tl^0. 129g (72%) 
t#7Co mp>300t: 



mm 2 4 
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N-[4-[(2, 4-/t+y-l, 3-f JV'J y>-H JW 7xZJH -5-* 

-4-**7-4H-l-^>7£?>-2-;fr;i/#*-tf-$ KOfijfi : 

5-^ h^v-4-^V-4H-l-A>ykT7>-2-*;i/#>m (0. lOlg) , 5- ( 
4-75M>^W -2, 4-yt+V-U-?7 1 / l Jy> (0. 11 g) , 1 -JL^)l 
5 -3- (3-y^f;i/7$/7'o^) *My-f$HMS (0. 097 g) CDDMF 
(10ml) jg«cfcl-fc Kn*v^>7HJ77-;U (HOB t ) (0.078g) £JlO 

wtHLtco wttiifcii. b y &2>7mm* mft^7?%$&fc4£ft 

(MgS0 4 ) ^^n^S*THF-B^g6x^;UJ:0MSi*fT^ 
10 «IHfl;£<ft£0. 108 g (56%) mp293-294'C 

2 5 

N-[4-[(2, 4-^**7-1, 3-^77'J y>-HiW/fJW7x-M -5-t KO* 
->-4-^V-10-7*D t!;U-6, 7. 8, 9-fh7kHP-4H-t7h [2. 3-b] t*5>-2- 

15 #;w#*if5 K©«5fi : 

5-t Ho^>--4-^+V-10-7°Dtf;U-6, 7, 8. 9-fh7tHn-4H-7"7 h [2, 3- 
b] lf7>-2-*Jl/#>i (0. 2g) , 5- (4-75/^/yJW -2, 4-5?** 7 
-1, 3-^77'J v> CO. 1 54 g ) . l-X^;i/-3- (3-v^^;U7^y 7P tr;i/) 
= KttBK% (0. 14g) ODMF (12ml) JgttC 1-fc F >V> 
20 U77-JU (HOB t) (0. H2g) fcira*.3&»T 1 5BSIS]tJI#Lfc. RfcifcfcR 

«fc9?f*Sii£fT^«iBfl;£tt£0.281g (84%) nip224-225t; 
25 2 6 

6. 8-77P t-N- [4- [ (2. 4- vtf* 7-1. 3-77 7 U v >-5-< M * 7 x ~)V 
] -5-t Ko + v-4-^-*7-4H-l-^>7e7>-2-*;U#+lJ-5 FOffifi : 

6, 8-v7*n ; E-5-t Ko + ->-4-^+7-4H-l-^>7t7>-2-^JU#>© ( 
0. 364g). 5- (4-7 = J^y'JM -2, 4 -v**7-l. 3-^77'J *S> (0. 23 
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g) , l-If^-3-(3-y/W$;7'D^) = Vmmm. (0.383 

g) ©DMF (15ml) mmzi-k Ko*->^>y* MJ7 % /-^ (HOB t) (0. 203 
g) £»*MT14WFlW«#Lfc. Effift*7Kfca^BUWU£THF(&il 

fyyj-lZTmmb, mfflt£V!)*0. 07 g (11%) fcfc. mp283-285T: 
7 

N- [4- [(2, 4-x**7-l. 3-^7 V U v >-5--f ;W * ?M 7 xXJU] -5. 6-/^U 
10 >v^^v-4-^V-4H-l-^>ybf^>-2-*;l/^+-y-5 KOfijg : 

5. 6-^5 1 l/>v^+v-4-^4 i y-4H-l-^>7tf7>-2-*;^>^ (0. 33 g) 

. 5- (4-7 5 /*>>i?)V) -2, 4-yt^V-l,3-5 L 77 l Jy> (0. 306g) . 

1-X3MU-3- (3-v^5 L ;U7ay^ , Otf;i/) *My^ih*S®fi (0. 31 g) 

ODMF (10ml) jS«Cl-tKP^^>»/hU7'/-JU (HOB t ) (0.19 
15 g) fctoAM-Cl 4l$ra8H$Ufc. ^^<&7K{;a€^X5 1 ;i-<!:THF(D|g 

^TttiilLAc. tttB^«^7K^^-h'J^A7KM, &{t:7>^ x>7 A7k&?& 

. «a»ftift*-rj5fe»^K:isift(Mgso 4 )u»ifli&e*ufc. ftenfcessTHFj:- 

OS^S^fT^eilEit^SrO. 309g (50%) mtz, mp>300t: 
20 gffiffl 2 8 

N- [4- [ (2. 4- v** 7-1. U v >-5-< ;u) * 7 x x;H -6- / ^;u-4- 

6-/^;i/-4-^y-4H- i-^> 4 /ti7>-2-^;i/^>i? (o. 205 g) , 5- (4- 

7^y^>y;W -2, 4-y^V-l,3-f77 l Jy> (0. 23g) , 1 -X3MU- 
25 3- ( 3 -v^^;i/7 5 /7ae;U) AMy-fS Ftttttt (0.383 g) ©DMF ( 
10ml) JgiKtC 1-t KD + y^>7hU7 1 M (HOB t) (0.203 g) £?JQA^[ 

(MgS0 4 ) L fc. Wf b nfc&n ^ T H F - x ^ y - ;u <t 0 S«SS *fT ^ 
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m&itSW&O. 28g (69%) Wco mp260 < C 

2 9 

N- [4- [ (2. 4-^:** 7-1, 3-^7 V 'J V >-5-f ;W ;* 7 xX;H -8-* ^U-4- 
5 **V-4H-l-^> 4 /lf7>-2-*;P#*1f5 Kwatifi : 

8-^5=-JP-4-^y-4H-l-^>yt!7>-2-*;i'^>K (0. 207g) , 5- (4- 
7=;^>yJl/) -2, 4-yt+7-l,3-f7 > y i Jy> (0. 222g) , 1-X^Jl/- 
3- (3-y^f;l/7$/7'DuW fcJPtfy-f 5 HSfflKfc (0.383g) ODMF ( 
10ml) ^Cl-tHD+y^y^hUT 1 /-^ (HOB t ) (0. 203 g) £iQ*. 

(MgS0 4 )U &&£@£L£BBffc'&«l£0. 193g (47%) mp305-307 < C 

3 0 

15 6-7*P ; E-N-[4-[(2, 4-v^V-l. 3-?7 , Z U 5»-5--f M 7xX;U]-4- 
^y-4H-l-^>V*tf7>-2-^JI/^^tf^ H©Sii : 

6-7n^E-4-^y-4H-l-^>yt?7>-2-^;^>^ (0. 269g) , 5- (4- 
7^/^>vJU) -2, 4-y^Vf77'Jy> (0. 23g) . 1-X3MU-3- (3 
-i>*=$-)W^J7°U\LM *^yM>HMS (0.383g) <Z)DMF (10ml) 

20 »l-t Ka + ->^>y h'J7y-;U (HOB t) (0. 203g) £inx_^T 

. «JSEsa*ufc. »&nfc!feas:THF-x^y-;p«to?iea*ff^SEfb 

&$l£0. 266 g (56%) t#7c, mp281 -283t: 

25 

mmm 3 1 

N-[4-[(2. 4-$*t*V-l. 3-f7 , / l Jy>-HJH/fJH7i^M -6-7)1* a 
-4-^y-4H-l-^>ye7>-2-^Jl/#^1ta : 

6-7;U^D-4-^-^V-4H-l-^>yt°^>-2-^^^>^ (0. 214 g) . 5- ( 
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4-7=7^>v;U) -2, 4-/t+V-U-f7 1 / l Jy> (0. 226g) , 1-Xf- 
;U-3- (3-y^^7$; ZfuM)V) ^My-fSKM (0. 224g) ©DM 
F (4ml) 1-t KD^->^>yh'J77-;U (HOB t) (0. 154 g) £flD 

5 V/DtfJl/X— 7;UT&#L^fe{fc&^£0. 39g (93%) mp285-287t; 



HJ&fll 3 2 

8-7 □ t-N- [4- [ (2, 4- V - 1 . Z-f- 7 V U v >-5— f ;W y 7iZjkj -4- 

^y-4H-i-^>ye^>-2-#;i^*-tj-5 h*<7)M : 

10 8-yn ; &-4-^V-4H-l-^>ye7>-2-*;^>m (0. 269g) tDMF ( 
3m) <DTHF?:g$K*&T^1f 'JJl^D'J F (0.14ml) CCT 1 

jf#L£. £j£^£Ml£Ti»*SU M£THF (10ml) iZfeffiL. Z\tl\Z5- 
(4-75;^>y^) - 2, 4-yW-l,3-f7 , / l Jy> (0. 333g) . HJX 
^;U75> (0.42ml) £Ji»;l^T 1 4 P#P B TO£L7Co £J&r££7M;:££\ 
15 ^X^;U-THF(D^fgTttaiLfc. tttii^M^ MtMI^ HJ ^AtK 
^^7KTr^mtC^(MgS0 4 )L^^@*b> 1ffiBte£#»£0.216g 
(46%) t#7Co mp293-295t: 

3 3 

20 lf-[4-[(2. 4-y^+ 7-1, 3-f J'/U y >-5--f JW JH 7i-JW -7-7)U^D 

-4-^^V-4H-l-^>yt° 7>-l-t))^*-y^ b*©Sij£ : 

7-7;l/^a-4-^y-4H-l-^>yt:7>-2-*;i/^>^ (0. 207 g) % 5- ( 

4-7S/^>yJW -2, 4-mv-U-f7 i ; i Jy> (0. 223 g) . 1-Xf- 

J1/-3- (3-y/W$; 7°Otf^) T^l^-f 5 (0. 321 g) ©DM 

25 F (5ml) mmz 1-t K HJ7'/-;U (HOB t) (0. 149 g) 

AgiST 1 4 B#|SHf #Lfc. JRj&»£*lCftgffWfcX3\IUi:TH F <7)?g&}£Tilil 

0. 369 g (90%) ftfc. mp247-249'C 
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%mm 3 4 

N-[4-[(2M-->*^-*y-i.3-^7yu->*>-5--i';p)^^]7xr:;u] -5-7;M-o 

-4-^y-4H-l-^>\/lf7>-2-*;i//J?^5 K©&Jg : 
5 5-7;U^-D-4-^y-4H-l-^>ytr5>-2-^^>^ (0. 213 g) , 5- ( 
4-7S/^>y;i/) -2, 4-W7-l,3-f7 , / l Jy> (0. 228g) , 1-X5 1 
)l-3- (3-iS*?)l7S.y7n¥)\s) *My<SFIlS (0.218g) ODM 
F (5m!) *8HCl-fc •KD^S/^>»/hU7 1 /-JU (HOB t) (0. Ib5g) 

*£(MgS0<) L^€r@5SLAc. ^tltdfc&*3-9 J -)\,-<iV-Ju t^UX-x^ 
<DM&'&MT?fc&L1&mt'&M*0. 418 g (99%) mp282-283 c C 

%mm 3 5 

15 5. 7-V7M P-N- [4- [ (2. 3-^7 v / U v >-5-< ;W ^ 7i' 

)V] -4-^y-4H-l-^>V r tf^>-2-*;^^5 h*©8!i6: 
5. 7-> J 7)U^O-4-^-+y-4H-l-^>7hr7>-2-*;i/^>^ (0. 246 g) , 5- 
(4-75 7^>yJW -2, 4 -v**y-l. 3-f77 U v> (0. 244 g) , 1 -X 
fJh3-(3-y7^75;yoeJW AJUy^SHSIl (0. 2313 g) ©D 
20 MF (5ml) f£ifc\Z 1-tF □^y'Oy h U 7*J—)\r (HOB t ) (0. 161 g)^ 

8&(MgS0 4 ) ?#SnfciSSII£THFcfcOSi!3ll£m>«Rf5{b& 
t)£0. 44g (89%) f#fc. mp280-282 £ C 

25 

3 6 

N-[4-[(2. 4-7**y-l, 3-^77'J ^>-5-<;i/)^;i/]7x-;i/] -8-7x-;u 
-4-^-+y-4H-l-^>y(f 7>-2-*;^^5 KOM : 

8-:7x-Jb-4-^y-4H-l-^>yt°7>-2-£;U*>^ (0. 27g) , 5- (4 
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-7iM>^) -2. 4-mV-l, 3-f77'Jy> (0. 23g) . 1-X^;U- 

3- (3-v^^;u7 5/yot:;u) *;u#5M s Kaawa (o. 38g) ©dmf ( 

lOml) mmzi-t\ i n3ris'<>Vh l )7>/-)\s (HOB t ) (0.2g) £2J0;L^ 

(MgS0 4 )L?g$£@:£U ^f2fc&#j£7^;U7 7;^*£LT0.28g (60%) ft 
fc. 

^M^lJ 3 7 

10 N-[4-[(2, 4-yt+V-l. 3-f T^U y>-5-< JW/f 7i-^] -7-!7x^;U 

7-7xn;U-4-^^V-4H-l-^> < /tf^>-2-*;U^>^ (0. 268g) . 5- ( 

4- 75/^>y;W -2, 4-y^7-l,3-f7 l /'Jy> (0. 223g) . 1-X5 1 

;i/-3- (3-^w^;7pejw ^^shsu* (o.2i8g) ©dm 

15 F (10ml) ig&Kl-fc h*D^i/^>yhU7 x /-;i/ (HOB t ) (0. 149g) £ 
fT^^tefb^^O. 39g (82%) mtzo mp235-237t: 

20 

^mm 3 8 

N- [4- [ (2. 4- vtf* V -1 , y U ^ >-5-f ;W ^^JW7 -5- 1 Ho 

+ ->-4-^V-4H-l-^>ytf7>-2-^;U#^1t5 KWKig : 
5-fcKa + ->-4-^y-4H-l-^>Vlf7>-2-*;U#>S (0. 206g) 5- (4 
25 -7 5/^/yJW 2, 4-v^-^y-l, 3-*+1f/U v> (0. 21 g) . 1-X3MU- 
3- (3-v^^;U7^ y7°Dtr;U) *My<5h« (0. 383g) CDMF ( 
15ml) «l-tFD^>7hU77-)l/ (HOB t ) (0.203g) £in* 
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L, mfiit^^Q. 216g (55%) t#fc, mp298-300t: 
gffiM3 9 

5 5-k Hn+y-N-U-C^tjl/^'J xjM3^) 7xx;i/)-4-3-*V-4H- 1 -^>y 

5-t HP^v-4-^V-4H-l-^>ye^>-2-*;U^>@? (0. 3g) , 4- ( 
4-7^ y^>^) ; 6JP^U> (0. 308g) , l-X3\>l/-3- (3-v/^;U75 
/TW^) tl^t^S.V^mm (0. 56g) ©DMF (20ml) «l-tHD 
10 +y^>7MJ7 1 /-^ (HOBt) (0. 296g) 1 4B#M#Lfc 

^tl^^V^D^UX-T-^b^^b^^ lgf2tt£#)£0. 4g (72%) 
c mp200-202t; 

15 

«#J4 0 

5. h'D^>-N-[4- 7x-)H-4-^y-4H-l- 

^>^ti7 >-2-#;i/tf ++t-5 FcD®}jS : 
5, 6-/k KD*->-4-**y-4H-l-^>7t°7>-2-#;U#>^ (0. 169 g) . 
20 4- (4-75 / *C>vJU) ^)I/*U > (0. 146g) , 1-Xf;h3- 

7^/7°U\d)V) AMyWSh'ISliS (0. 16g) ©DMF (6ml) jg&lCl-t 
Fo^y^> 1 /h'J7V-Jl' (HOBt) (0. 12 g) £;jD^i&T 1 6MJf #L 

25 (MgS0 4 ) LM£i§£L5t 0 t#f,nfeiBaS:KigX5 i ;UJ:0?l!^a*ff^SI2fk^ 
$3£0. 05g (16%) t#fc 0 mp235-237t: 

mmm4 i 

5. 7-~>*t HD^x-N-[4- [(rti^'JZJW/fJH 7xX;i/]-4-^V-4H-l- 

i 
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5. ?-yt h*a^'>-4-^V-4H-l-^> N /t!^>-2-^;W4-N>m (0. 225 g) > 
4- (4-75 yOSW) ^)^)> (0. 198g) . l-X^JU-3- (3-S>jWI> 
7^JZtuM)V) X)Vtf*M ZVmm. (0.227 g) ODMF (6ml) feWZ 1 - 
bHO^S>^> % /h'J7V-;U (HOB t) (0.154g) $rinx.^T 1 4B#Pb1M 

^E<t-&tl€:0.240g (60%) #fc. mp207-209 < C 



N-^)WN-[4- [(4-^*'Jx;i/)*3MH 7x->]-4-^V-4H-l-^>7tr 

4_^ V -4H-l-^>Vtf7>-2-*;^>^ (0. 19g) tDMF (3fg) CDT 
HFiliSllMTWJWD'JH (0.13ml) £flP;t 0 'CT 1 B^if #bfco 
EJ&fS&«l£T««U »THF (10ml) Kfg^U ^ni:4- (4-pWU 
757^>v;i,) *»*U> (0.203g) . HJX^;U75> (0.28ml) 
A.m-C14WWa»Ufc. RJW*ft*fcfc* IWX^-THFOfiattT 

(Mgso 4 )u*«&a*Lfc.aii&-> , J*y;i'*7A^a'7h^77>f--'T?«»i- 

/Co t#btafc^« (0.4g) SftSX^JI^ (2ml) C8^tfc»*C4NfiKB 
&x3\M/ig?0c (0.5ml) S«TL«ftHUfcttJfc«it», «Efc£'to€:0.315g (76 
%) fcfc. mp230'C 



WH3 

5- 1 H □ * *>-N- * ^ Jl'-N- [4- (4-^U* U 5f )U) 7 xXJU] -4-** 7-4H- 

5-fc Ha^i/-4-*+y-4H-l-^>ytT7>-2-*;U*>K (0. 206g) tDM 
F (3ffi) ©THFK^W^'Ji^nUH (0.22ml) €rJPA0'CTl 
BSIBIiftfLfc. K««[S«JET*«U. KTHF (10ml) ld»#U -tllC 
4-(4-*3MU7 = /^VyWtM'JXO- 203g). h U X^7 5 X0. 28ml 
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\Zfflk (MgS0 4 ) Lfc. -> "J * 7A^"7h^7^-t 

ttHUfc. »6>ftfcilMfc» (0. 15g) &»KX^JP (2ml) C*a»Lfc*»tfc4N 
MllfJ^i (0.5ml) fe«Tl/«rWl/fcttJI**^ «EflS^«S0. 154 
g (36%) ftfc. mp216*C (KM) 



mmw4 4 

5-tHD+->-4-^V-N-[4-0-^Uy-JW^W7i^-*H-l-^> 4 / 
5-th*O^V-4-^V-4H-l-^>^^7>-2-*;^>^ (0.206g) 1- (4 

-ra;^>^) ^Uy> (o. i9g) . i-x?)V-3- ( 3->*^wa;^ 

Dkr;P) ^JV*y<SMl (0.383g) CDDMF (I5ml) jgttCl-kKQ* 
y^> 1 /h'J7 , /-Jl' (HOBt) (0.203g) 1 4«HB]«#Lfc. 

HJ^AtK^ ^fO«7KT'»^(C^(MgS0 4 ) #btl7c 
^^-fV^atfiH-rJ^. «Eft€r*40.261g (69%) »fc. mpl75 
— 176*0 



5 

] 7x -;U]-4H-l-^>yt:5>-2-^^+1ta K©»Jfi : 
5-tKP^v-4-^V-4H-l-^>ytf7>-2-*)^>^(0.206g),4-[[4-( 

^^x;^xjw-i-hf^7vx;u]^^] 7xu> (o.i9g) . i-x^- 

3- (3-9*^)17 $;y°n¥)l) Aj^y^HilS (0.383g) ©DMF ( 
15ml) »*tIl-kFD*5^WHJ7l/-* (HOBt) (0.203g) »7L 

WE*a*Lfc.»e»nfctea^v^at:'jx-^"t?«c». «B{fc***o. 26i 
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g (69%) mzo mpl75- 176t: 

N-[4- [[(4-*)l2.)l)-\-¥K7i;-)ll*?)l) 7x-;H-5-t KO*7-4-** 
5 7-4H-l-^77*e7 7-2-#;i/#*1^ FOSi : 

5-t Ho^->-4-^V-4H-l-^>7tf7>-2-^;^>^ (0. 113g) , 4-(4- 
75/^77;iO-l-tf^77#;UA'Jl/xt: K (0.223g) , 1 -Ji^)V- 3 - ( 3 - 
i/*^)V7$.;7u\Z)V) *My-f5KMl (0.125g) CDDMF (5ml) m 
m\Zl-t h*D + '>^> , /NU7 > /-;U (HOB t ) (0. 112g) ^iP^.^T*2 

H^(MgS0 4 ), M£@*U *ftei'fc£<#)£0.053g (23%) t#fc. mp240 £ C (# 
fi?) 

15 mMM4 7 

N- (4- (2, 4- v 7 7 V U v 7-5-f )l * 7 x -5-7iz h * 7-4-;*- 
^7-4H-l-^>ytT7>-2-^JU^+1ta KOSiiS : 
N- (4- (2, 4-/^Vf7 7 'J 7 7-5-f JM 5f ;U) 7 x ~ Jl/) -5- 1 H □ * 7-4- 
7 -4H-1 77 1: 7 7-2-* ^ K (0. 329g) drMTKM (0. 23ml ) OB£ 

20 ^X5 L ;U^(30ml){ChU7;i/^n^^77 < ;i'^7^h'J^^;U7U;i/ (TMSOTf 
) (0.43ml)^^jaTJDAl4»#M^L/io £j&$£7kfia»^X5P;U-THF*M£ 

mmrm&Lfzo mmmi*** i%m*mi- h u 7atk^. ^p^7kt^^^s 

$(MgS0 4 h ?t^&@*L^BB{b^^0. 35g(95%)^t#^o mp257-260 < C 
25 3lSS#'J 4 8 

N- (4- (2. 4- 7^ 7?77 U 7 7-5-< ;M ^;7> 7 x X )l) -5- 7^ U ^tf * 7- 
4-^^7-4H-l-^77f7 7-2-*>lU^+tt5 K©§SB£ : 

5-7^U;l/^*7-4-^7-4H-l-^77fcf^7-2-#;i/*7^(0. 28g)£DMF(3 
?i§)(DTHFig^(10nil)l77K^T^+'-!f l J;U7DU K (0. 14ml) £fiQAlP#f«3«l<£: 
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. E*5ac€:-Sii8gS£HLTHF(10iDl)S:JjPAfc}§ffiC, 5- (4 - 75 /^>^)- 
U-yt+yfT'/Uy'XO. 24g), h UX^TSXO. 42ml) CDTHFjgat (5ml) 

5 #&£$(MgSO<), #^nfe^S^THF-<V^at!;i/X-x;i/ck 
9?f£il£fT^&Ki'l:'&4&£0.32g (67%)£#£. mp249-25(TC 

H»J4 9 

N- (4- (2, 4-^^V 3^7 V U v >-5-T )V*7)V) 7i"JW -5-< V 7*5P U Jl^* 
10 *>-4-^y-4H-l-^>Ve^>-2-*JP#+U-= KOSEjfi : 

5-' r y 7> u v-4-^4 1 y-4H-i > y tf 7 >-2-# (0. 28g) £ 

DMF(3rS)©THF^(10ml) {C^T^WJ;U^O'J H (0. 14ml) £jjn;UTOJft# 
Lfc. S^5:-gM^:SLTHF(10ml)^tPA^^{3, 5-(4-75/^>y 
;i/)-2, 4-yt+V^77U y>(0. 24g) , h U X^;U7 5 > (0. 42ml) <DTHFjg?& 

7kTifc#&&$(MgS0 4 ), ^SntfefiSTHF-ry^nlfJUX- 
7-)\/£Om£&£ft^mmt&fy)$:Q. 18g (38%)£#£„ mp273-275 < C 



20 HS£0»] 5 0 

yIfMjW$>^2- [4- (2, 4 - > J ^+y5 i 7y ,, Jv>-5-<;U^^JU)7 

xx;u]*;uA*<;i/]-4-^+y-4H-i-^>y*kT7>-5--f ;uxx-r;i/0)8!!ji : 

#;i/#>g£(o. i5g). 5 - (4 - 75 y ^>v;u)-2. 4-^^j-+y5 1 77 >j v> 
(0. 22g) < i-x^^-3-(3-vy^;i/7 5y7ae;u)*;i/^y-r 5 H4ttK4L(0. 29g) 
25 ®DMF(iOBi)jg«tici-k Ho+v^>y hU7y-;Ko. log) &inAMTi4i^nn 

*. sie**^hu^A*}s«.eftfti^7?«£i*«s£*Oigso 1 ), 

^£L*!feft£ti£0. 15g (57%) mp228-230'C 
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Htfcffll 1 e> nfc^t^ 1 Omg, 7^h-X90mg, *»IHr;Un-7, 
n(I» Xx7U>&V^*^A5mg£in;LTiI£U £#&tf7?->#:/'fe 

1 5 0mg,«fc»H1rfl<ci--X2 OmgM^rJUyiV^y^Aa. 5m 

^Jfi^ll 6T?»e>nfc<k^ttl Omg, -f/vy M OOmg, ^>v*JU7;P 

1 6T»€»nfc{k^«l Omg. 7^b-X35mg. □->X^-? 
1 5 0mgJISTOo-X2 Orag^^XfT'J >i?^y->A2. 5 m 

g^sfoLfc^. sse<kT*. :ni:, rat^o-x 1 omg^mfy 

-■£ett£«$J*0}S«£UTMJ£Lfc. Tttfe-fe. ManiatopoulosbTOfi [ir 
JU fr/i Uit— ^ (Cell Tissue Research) , 2 5 4#. 3 17S(19 
8 8¥) ] IC^oT. 7iiSJ5«X7'^-y H^U- (Sprague-Dawley) yy 

(1 0" 7 M) *3ct^/3-yU-feDU >^ (1 0- 2 M) ma-M 
EM (minimum essential medium) fK^H^^T^L/i. confluent 
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\zmLfzWRm^, 0. 2 5% h'J7v>-0. 2%EDTA$T > #l3i, 0JRb 
, 6X l 0- 4 cells/cm ! O«fMIUfc (^«0B§) . » 

m2Bm^±.m<D%mmizumk£® (io- 5 m> ssanu ssksbm* 

*bfc.«BJfi&U>KISIfagT?«c»«, 0.2%Nonidet P - 4 0 SrJPA^^ 
5 -YXU 3 0 0 0 r pmfl 0#MifrMfc©±JI!£JilK Lowry&O^j* [yt- 
*7" A-f3"Ov ? 7JJl'7"$7 h 'J— (Journal of Biological Chemistry 
) , 2 0 7#, 1 91 (1 9 5 4*£) ] 7JWJ7tX7 7^-« 

ZmmLlt. [*1] [«2] fc¥$ffi±«*M3£ (mean±S 

E) T^bfc. ScfH&Ste, Student's t-testfcJ: Off o Ac. 

10 

[*13 





»«<M> 


7;WJ7*77 7^ — WStt (A 405 ) 


mmmmn 1 


1 0" s 


0. 5 6 4 + 0. 041** 


a*lM0iJ#^ 2 


1 0" 5 


0. 3 1 0 + 0. 008** 


H»#^ 5 


1 0" 5 


0. 558±0. 040** 


*tsa 




0. 1 7 5 ± 0. 009 


Mean±S. E. (n=4) 


** :p<0. 01 vs control (Student's t-test) 


[«2] 








ft&(M) 


7 JU* 'J 7 * 7 7 7 7 — Jgtt (A 405 ) 


HMW^f 1 6 


1 0 -5 


0. 7 2 0 + 0. 033** 


IW'J#^ 1 8 


1 0" 5 


0. 720 + 0. 037** 


2t8B 




0. 1 8 0 + 0. 008 



Mean±S. E. (n=4). **:p<0. 01 vs control (Student's t-test) 
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5 [3t*K 3SAOTftg£WLTWfc«fc^>-tf>8t£, R'ttSSISSWUT 

2. StA**, tK^S, 7yM+yS. *;kfr:7>S, /\ny>If, d_ 10 
10 T)V*)Vm, C 1 . 10 7;U3^->S, C,. 10 7WftS,i:-O-(CH ! ) 
m-O- (iS*. mHl~4©5l»S:*-r) T**tl*7JW^U>^+^*^ 

ostitis i -3m(Dmmmrmm^nx^xh^^<>iiymx'$>'o. r 2 ^ 

15 3. iA^ttf^li^'- it 



R 7 




[5^ R 4 «7X*^*fe«7KKSS:. R 5 ~R 7 «7KSHT, Any>^< 
20 R 3 ^7K^^T^SM*JH l ffi«©ft^«5Sfctt^a>ia. 
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to* v 4 m^ts 5-7 mmmmmMmmr$>^>m^m i tmwtsmtt^ 

5 . a&g&*ru wt t> 5-7 mt^mmmmmz&tfz 5 - 7 mm 
mmmmmm^ >>u <t&i m^mm^^ts 5-7 mm^mmmmmr 

6 . E&S£WL WTfccfc^ 5-7 M#5fl^^5Sg££>tt£ 5-7 

iilii^, tfou->*x -fi^/'Jyx ^yyjyx <y?7yjy> 

, W/ ! JyX ^Itv^V'li^X LM'jvX tX7y>, ^ttJl* 

o 

9. R 2 feJ;^R 4 ^n^n7K^^T^^W*^3M©^^^fe« j e©^ 

o 

1 0 . $mm 1 12«C0ib-&tl©ya H 7 v y&tzte^cCDi&o 

11. N- [4- [ (2. 4-y^Vf7 i ; i Jy>-5-<;W *=f-M 7x^;U] - 

4-^y-4 h- 1 -^>y*tr^ >- 2 -#;u#*it-$ b\ 

N- [4- [ (2. 4-^+V^iJ-7Uv ? >-5--r;W *^U] 7i-JH -4- 
^-+y-4H-i-^>7tf7>-2-yj^^+lts h\ 

K- [4- [ (4- : E;i'* , J--lW 7x-Jl/| -4-t+V-4H-l-^Wlf 

7 >- 2-#JU#*-t>-5 h\ 

5. 7-v?t KD + y-N- [4- [ (2, 4-vtf *y^7y*U v>-5--T;W 

] 7x-JH-4-^^V-4H-l-^>7tf7>-2-*;U#^1tS K, 

K- [4- [ (2. 4-^+75 1 77 , J ^>-5--f;U) ^J.H 7i-iH-5-tH 
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5, 7-/kHn+y+ [4- [ *TM 7x~;l/| -4-** 

y-4H-i-^> > /tf7>-2-*mt$ K, 

5-tKD+y-N- [4- [ (4- ; e;u^U-;1/) ;*3MU] 7x~;P] -4-^y- 
4H-l-^>7tf7>-2-*;U#^5 h\ 
5 N- [4- [ <2-**UVU F>-3--f;W *3MH 7x-;W-4-t*7-4H- 

N- [4- [ (2, 1 -tf^'J *J-M 7i-;W-4-t+V- 

4 H - 1 -1 > V E y >- 2 -77 )Vtftt 5 H , 

N- [4- [ (2. 4-v^7**1^/Uv>-5-'f;i>) *3\>1/| 7xZJH-5-t 
10 Ko + v-4-^^V-4H-l-^>ye^>-2-7j;P^+-th$ b\ 

[4- [ (4-t;^'jn;w 7x-;u] -4- 

:t*v-4H-i-^>y*tf^>-2-#;i^*-t)-5 H, t>L/<tt 
4-^y-N- [4- [ (4-^-^y-i-e^u ^^;H 7x-^]-4H- 

15 12. 

C0 2 H 

R 3 
0 

R 2 ^^(CHp-R 1 

HN A_/ 

20 ' 
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1 3. 5. l/>y^->-4-^V-4H-l-^>Vtf7>-2-^^>l 
5 ,5. 6-yt \ i u*is-4-**y-4H-l-^>*J\iy>-2-t!)VXymhL<\t 



1 4. j£ 




10 [3£4>. mAi$W&&$:%LT^Th£l^>lL>mZ. R'ttiiS^lT 
15 16. f^I^f^ • teMT&Sfg^Ji 1 4|2«Wg^lI^o 

1 7. itflT©™ • ^M-e^stst^ i 4mm<DmwimMo 

1 8. ik-b^s^to • femmT*$>mmm i 4t2mog^«^. 

1 9. mimi otmoy'u ^yy^^^t^mwM^o 

20 jI^/So 

2 1. mmfemm(omm(Dtzfrmmmiim(D{t%^tz\$^<D^(D&m 0 
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A; Page 2, lines 10-13 

" ( 2 ) The compounds described in the above paragraph ( 1 ) 
wherein the ring A is a benzene ring which is optionally 
substituted by 1 - 3 substituents selected from a hydroxyl 
group, an acyloxy group, a mercapto group, a halogen atom, 
C 1-10 alkyl group, a C^ l0 alkoxy group, a C M0 alkylthio group 
an alkylenedioxy group represented by the formula -0-(CH 2 ) m - 

0- (wherein m is an integer of 1-4), R 2 " . 

B; Page 2, lines 16-20 

" ( 3 ) The compounds described in the above paragraph ( 1 ) 
wherein the partial structure containing the ring A is 
represented by the formula 



R 7 




nd each represents a hydrogen 
yl group or a alkoxy 



C: Page 4, lines 16-19 



ti 



(12) The compounds represented by the formula 




C0 2 H 



R 



} 



[wherein the ring A is a benzene ring which may have a 



substituent and R 3 is a hydroxyl group, a hydrocarbyl group 

or a halogen atom] " • 

D; Page 5, line 10 

"(14) A pharmaceutical composition which comprises a 
chromone derivative having the formula 



[wherein the ring A is a benzene ring which may have a 

substituent, R 1 ] " . 

E; Page 6, line 2 - page 12 , line 4 

" In the above formula , as the substituent in the optionally 
substituted benzene ring, which is represented by the ring A, 
may be used, for example, a halogen atom, a nitro group, an 
optionally substituted alkyl group, an optionally 
substituted hydroxyl group, an optionally substituted 
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mercapto group, an optionally substituted amino group a an 
acyl group, a mono- or di-alkoxyphosphoryl group, a 
phosphono group, an optionally substituted aryl group, an 
optionally substituted aralkyl group or an optionally 
substituted aromatic heterocyclic group> and these 
substituents may be the same or different and the benzene 
ring may have 1 - 4 , preferably 1 - 3, of the substituents. 

As the "halogen atom" may be used, for example, fluorine, 
chlorine, bromine or iodine. 

As the alkyl group for the "optionally substituted alkyl 
group" may be used, preferably, an alkyl group of 1 - 10 
carbon atoms (e.g., methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, 
neopentyl, hexyl, heptyl, octyl, nonyl or decyl) and a 
cycloalkyl group of 3 - 7 carbon atoms (e.g., cyclopropyl, 
cyclobutyl, cyclohexyl or cycloheptyl ) , and these alkyl 
groups may be substituted by 1 - 3 substituents of, for 
example, a halogen atom (e.g., fluorine, chlorine, bromine 
or iodine), a hydroxyl group, an alkoxy group of 1 - 6 
carbon atoms (e.g., methoxy, ethoxy, propoxy, butoxy or 
hexyloxy), a mono- or di-alkoxy(of 1-6 carbon 
atoms )phosphoryl group (e.g., methoxyphosphoryl, ethoxy- 
phosphoryl , dimethoxyphosphoryl or diethoxyphosphoryl ) , a • 
phosphono group. 

As specific examples of the substituted alkyl group may be 
mentioned, for example, trif luoromethyl , trif luoroethyl , 
trichloromethyl, hydroxymethyl , 2-hydroxyethyl , 1-methoxy- 
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ethyl, 2-methoxyethyl, 2,2-diethoxyethyl, 2-diethoxy- 
phosphoryl ethyl or phosphonomethyl . 

As the substituted hydroxyl group for the "optionally 
substituted hydroxyl group" may be used, for example, an 
alkoxy group, an alkenyloxy group, an aralkyloxy group, an 
acyloxy group or an aryloxy group. As the "alkoxy group" 
may be used, preferably, an alkoxy group of 1 - 10 carbon 
atoms (e.g., methoxy, ethoxy, propoxy, butoxy, tert-butoxy, 
pentyloxy, hexyloxy, heptyloxy or nonyloxy) and a cycloalkyl 
group of 4 - 6 carbon atoms (e.g., cyclobutoxy, cyclopentoxy 
or cyclohexyloxy) . As the "alkenyloxy group" may be used, 
preferably, an alkenyloxy group of 2 - 10 carbon atoms such 
as allyloxy, crotyloxy, 2-pentenyloxy , 3-hexenyloxy , 2- 
cyclopentenyloxy or 2-cyclohexenylmethoxy . As the 
"aralkyloxy group" may be used, preferably, an aralkyloxy 
group of 7 - 19 carbon atoms, more preferably, an aryl(of 6 
- 14 carbon atoms ) -alkyl (of 1-4 carbon atoms )oxy group of 
7-19 carbon atoms (e.g., benzyloxy or phenethyloxy ) . As 
the "acyloxy group" may be used, for example, an alkanoyloxy 
group, a carbamoyloxy group, an alkoxycarbonyl group 
(preferably, C M0 alkoxycarbonyloxy ) . As the "acyloxy 
group" may be used, preferably, an alkanoyloxy group, for 
example, an alkanoyloxy group of 2 - 10 carbon atoms (e.g., 
acetyloxy, propionyloxy , n-butyryloxy , i-butyryloxy or 
hexanoyloxy ) . The "carbamoyloxy group" may include not only 
a carbamoyloxy group but also a substituted carbamoyloxy 
group, e.g., a carbamoyloxy group substituted by, for 
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example, 1-2 alkyl groups. As the alkyl group in the 
substituted carbamoyloxy group by 1 - 2 alkyl groups may be 
used, preferably, an alkyl group of 1 - 10 carbon atoms 
(e.g., methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, 
heptyl, octyl, nonyl or decyl) and a cycloalkyl group of 3 - 
7 carbon atoms (e.g., cyclopropyl, cyclobutyl, cyclohexyl or 
cycloheptyl ) , and the alkyl group of 1 - 6 carbon atoms may 
be preferably used. As the carbamoyloxy group may be 
ment ioned , preferably , carbamoyloxy , methy lcarbamoy loxy , 
dimethylcarbamoyloxy , ethylcarbamoyloxy or diethylcarbamoyl- 
oxy. As the "aryloxy group" may be used, preferably, an 
aryloxy group of 6 - 14 carbon atoms (e.g., phenoxy or 
biphenyloxy ) . These groups may be further substituted by 1 
- 3 of , for example, the above-mentioned halogen atom, 
hydroxyl group, alkoxy group of 1 - 6 carbon atoms, mono- or 
di-alkoxy(of 1-6 carbon atoms )phosphoryl group or 
phosphono group. As specific examples of the substituted 
hydroxyl group may be mentioned, for example, 
tr if luoromethoxy , 2,2,2 -tr if luoroethoxy , dif luoromethoxy , 2 - 
methoxyethoxy , 4 -chlorobenzy loxy , 2 - ( 3 , 4 -dimethoxyphenyl ) - 
ethoxy, methoxy, methylenedioxy , acetyloxy, n-butyryloxy , i- 
butyryloxy, i-butyryloxy or diethylcarbamoyloxy . 

As the substituted mercapto group for the "optionally 
substituted mercapto group" may be mentioned those mercapto 
groups substituted by the same substituents as in the above- 
mentioned "optionally substituted hydroxyl group" , and an 
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alkylthio group, an aralkylthio group or an acylthio group 
may be preferably used. As the "alkylthio group" may be 
used, preferably, an alkylthio group of 1 - 10 carbon atoms 
(e.g., methylthio, ethylthio, propylthio, butylthio, 
pentylthio, hexylthio, heptylthio or nonylthio) and a 
cycloalkylthio group of 4 - 6 carbon atoms (e.g., 
cyclobutylthio, cyclopentylthio or cyclohexylthio) . As the 
"aralkylthio group" may be used, preferably, an aralkylthio 
group of 7 - 19 carbon atoms, more preferably an aryl(of 6- 
14 carbon atoms )-alkyl( of 1-4 carbon atoms )thio group, for 
example, a benzylthio group or a phenethylthio group. 
As the "acylthio group" may be used, preferably, an 
alkanoylthio group, for example, an alkanoylthio group of 2- 
10 carbon atoms (e.g., acetylthio, propionylthio, n- 
butyrylthio or hexanoylthio) . These groups may be further 
substituted by 1 - 3 of, for example, the above-mentioned 
halogen atom, hydroxyl group, alkoxy group of 1 - 6 carbon 
atoms, mono- or di-alkoxy(of 1-6 carbon atoms )phosphoryl 
group or phosphono group. As specific examples of the 
substituted thiol group may be mentioned, for example, 
trifluoromethylthio, 2 , 2 , 2-trif luoroethylthio, 2- 
methoxyethylthio, 4-chlorobenzylthio , 3 ,4-dichlorobenzylthio, 
4-f luorobenzylthio or 2- (3 ,4-dimethoxyphenyl) ethylthio. 

As the substituent of the substituted amino group for 
the "optionally substituted amino group" may be used one or 
more of the above-mentioned alkyl group of 1 - 10 carbon 
atoms, alkenyl group (e.g., allyl, vinyl, 2-penten-l-yl , 3- 
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penten-l-yl, 2-hexen-l-yl, 3-hexen-l-yl, 2-cyclohexenyl, 2- 
cyclopentenyl, 2-methyl-2-propen-l-yl or 3-methyl-2-buten-l- 
yl), aryl group of 6-14 carbon atoms or aralkyl group of 7- 
19 carbon atoms, and the substituents may be the same or 
different. These groups may be further substituted by the 
above-mentioned halogen atom, hydroxyl group, alkoxy group 
of 1 - 6 carbon atoms, mono- or di-alkoxy(of 1-6 carbon 
atoms )phosphoryl group or phosphono group. As specific 
examples of the substituted amino group may be mentioned, 
for example, metylamino, ethylamino, diethylamino, 
dibutylamino, diallylamino, cyclohexylamino, phenylamino or 
N-methyl-N-phenylamino, N-methyl-N-(4-chlorobenzyl)amino or 
N , N-di- ( 2 -methoxy ethyl ) amino . 

As the "acyl group" may be used an acyl group of an 
organic carboxylic acid or an acyl group of sulfonic acid 
having a hydrocarbyl group of 1-6 carbon atoms (e.g., methyl, 
ethyl, n-propyl, hexyl or phenyl) or a carbamoyl group. As 
the "acyl group of an organic carboxylic acid" may be used, 
for example, formyl, an alkylcarbonyl group of 1-10 carbon 
atoms (e.g., acetyl, propionyl, butyryl, valeryl, pivaloyl, 
hexanoyl, octanoyl, cyclobutanecarbonyl, cyclohexanecarbonyl 
or cycloheptanecarbonyl) , an alkenylcarbonyl group of 2-10 
carbon atoms (e.g., crotonyl or 2-cyclohexenecarbonyl ) , an 
arylcarbonyl group of 6-14 carbon atoms (e.g., benzyl- 
carbonyl or benzhydrylcarbonyl ) , a 5- or 6-membered aromatic 
heterocyclic carbonyl group (e.g., nicotinoyl or 4- 
thiazolylcarbonyl) or a 5- or 6-membered aromatic 
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V 



heterocyclic acetyl group (e.g., 3-pyridylacetyl or 4- 
thiazolylacetyl) . As the M acyl group of sulfonic acid 
having a hydrocarbyl group of 1-6 carbon atoms" may be used, 
for example, a c 1-6 alkanesulf onyl such as methanesulf onyl or 
ethanesulfonyl. These groups may be further substituted by 
1- 3 substituents, for example, the above-mentioned halogen 
atom, hydroxyl group, alkoxy group of 1 - 6 carbon atoms, or 
amino group. As specific examples of the acyl group may be 
mentioned, for example, trifluoroacetyl, trichloroacetyl, 4- 
methoxybutyryl , 3-cyclohexyloxypropionyl, 4-chlorobenzoyl or 
3,4-dimethoxybenzoyl. The "carbamoyloxy group" may include 
not only a carbamoyloxy group but also a substituted 
carbamoyloxy group, e.g., a carbamoyloxy group substituted 
by, for example, 1-2 alkyl groups. As the alkyl group in 
the substituted carbamoyloxy group by 1 - 2 alkyl groups may 
be used an alkyl group of 1 - 10 carbon atoms (e.g., methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, 
nonyl or decyl) and a cycloalkyl group of 3 - 7 carbon atoms 
(e.g., cyclopropyl, cyclobutyl, cyclohexyl or cycloheptyl ) , 
and the alkyl group of 1 - 6 carbon atoms may be preferably 
used. As the carbamoy group may be mentioned, preferably , 
carbamoyl , methylcarbamoyl , dimethylcarbamoyl , ethylcarbamoy , 
diethylcarbamoyl or ethylmethylcarbamoyl . 

As the "mono- or di-alkoxyphosphoryl group" may be used, 
for example, a mono-C^ alkoxyphosphoryl group such as 
methoxyphosphoryl , ethoxyphosphoryl , propoxyphosphoryl , 
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isopropoxyphosphoryl, butoxyphosphoryl , pentyloxyphophoryl 
or hexyloxyphosphoryl or a di-C^ alkoxyphosphoryl group 
such as dimethoxyphosphoryl, diethoxyphosphoryl, dipropoxy- 
phosphoryl , diisopropoxyphosphoryl , dibutoxyphosphoryl , 
dipentyloxyphophoryl or dihexyloxyphosphoryl. Preferably, 
there may be used the di-C^ alkoxyphosphoryl group such as 
dimethoxyphosphoryl , diethoxyphosphoryl , dipropoxy- 
phosphoryl, diisopropoxyphosphoryl, ethylenedioxyphosphoryl 
or dibutoxyphosphoryl. 

As the aryl group in the "optionally substituted aryl 
group" may be used, preferably, an aryl group of 6-14 carbon 
atoms such as phenyl, naphthyl or anthryl. These groups may 
be further substituted by 1- 3 substituents of the above- 
mentioned halogen atom, hydroxyl group or alkoxy group of 1 
- 6 carbon atoms. As specific examples of the substituted 
aryl group may be mentioned, for example, 4-chlorophenyl, 
3,4-dimethoxyphenyl, 4-cyclohexylphenyl or 5,6,7,8- 
tetrahydro-2 -naphthyl . 

As the aralkyl group of the "optionally substituted 
aralkyl group" may be used, preferably, an aralkyl group of 
7-19 carbon atoms such as benzyl, naphthylethyl or trityl, 
and there may be further substituted on the aromatic ring 1- 
3 substituents, the above-mentioned alkyl group of 1-6 
carbon atoms, halogen atom, hydroxyl group or alkoxy group 
of 1 - 6 carbon atoms. As specific examples of the 
substituted aralkyl group may be mentioned, for example, 4- 
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I 

chlorobenzyl, 3 , 4-dimethoxybenzyl, 4-cyclohexylbenzyl or 
5,6,7 , 8-tetrahydro-2-naphthylethyl. 

As the aromatic heterocyclic group in the "optionally 
substituted aromatic heterocyclic group" may be used, 
preferably, a 5- or 6-membered aromatic heterocyclic group 
having 1-4 nitrogen atoms, oxygen atoms and/or sulfur atoms 
such as furyl, thienyl, imidazolyl, thiazolyl, oxazolyl or 
thiadiazolyl. These groups may be further substituted by 1- 
3 substituents of the above-mentioned halogen atom, hydroxyl 
group or alkoxy group of 1 - 6 carbon atoms . 

In the case where two alkyl groups are substituted 
adjacent to each other on the benzene ring A, they may be 
linked together to form an alkylene group represented by the 
formula: -(CH 2 ) L - (wherein L is an integer of 3-5) (e.g., 
trimethylene, tetramethylene or pentamethylene) . In the 
case where two alkoxy groups are substituted adjacent to 
each other on the benzene ring A, they may be linked 
together to form an alkylenedioxy group represented by the 
formula: -0- (CH 2 ) m -0- (wherein m is an integer of 1-4) (e.g., 
methylenedioxy , ethylenedioxy or trimethylenedioxy) . In 
these instances, a 5- to 8-membered ring may be formed 
together with the carbon atoms of the benzene ring. 

As the preferable substituent for the ring A, there may be 
mentioned, for example, a hydroxyl group, a C 2 _ 10 alkanoyloxy 
group, a carbamoyloxy group substituted by 1 or 2 of 
alkyl groups, a mercapto group, a halogen atom, a C M0 
alkoxy group, a C 1-10 alkylthio group or an alkylenedioxy 
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group represented by the formula: -0-(CH 2 ) n -0-( wherein m is 
an integer of 1-4). The number of the substituents is 
preferably 1-3. 

As the ring A, there may be preferably mentioned a group 
represented by the formula 



R 7 




(wherein R 4 is a hydrogen atom or a hydroxy 1 group, R 5 to R 7 
may be the same or different and each represents a hydrogen 
atom, a C wo alkyl group or a C Mt alkoxy group). 
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World Patent Laid Open W001/ 16127 



(Claims Only) 



5 Scope of the Patent Claims 

1. Chromone derivatives which can be represented by 
the formula indicated below, or salts thereof. 



10 




[in this formula, ring A represents a benzene ring 
which may have substituent groups. R 1 represents a non- 
aromatic heterocyclic group which may have substituent 
groups. R 2 represents a hydrogen atom or a hydrocarbyl 
group, R 3 represents a hydrogen atom, a hydrocarbyl 
group or halogen, and n represents an integer of value 

15 from 0 to 3.] 

2. Compounds, or salts thereof, according to Claim 
1, wherein the ring A is a benzene ring which is 
substituted with from one co three substituent groups 
selected from among hydroxy 1 group, acyloxy group, 

20 mercapto group, halogen atom, Cj-io alkyl group, d_ 10 
alkoxy group, d.« alkyl thio group and the alkylenedioxy 
groups which can be represented by the formula 
-0-(CH 2 ) m -0- (where m is an integer of value from 1 co 
4), R 2 is a hydrogen atom or a Ci-s alkyl group, and R J 

25 is a hydrogen atom. 

3. Compounds, or salts thereof, according to Claim 
1. wherein the pare structure which Includes the ring A 
can be represented by the formula indicated below, R 2 is 
a hydrogen atom or a Ci_ 6 alkyl group and R J is a 

3 0 hydrogen acorn. 
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[in this formula, R* represent a hydrogen atom or a 
hydroxyl group, and R 5 to R 7 may he the same or 
5 different, each representing a hydrogen atom, halogen 
atom, d.io alkyl group or Cx-», alkoxy group.] 
4. compounds, or salts thereof, according to Claim 

1, wherein the non-aromatic heterocyclic group for the 
non-aromatic heterocyclic group which may ^ have 
10 substituent groups which can be represented by R 1 is a 
from five to seven membered non-aromatic heterocyclic 
group which contains from one to four hetero-atoms 
selected from among the nitrogen, sulphur and oxygen 
atoms . 

15 5. Compounds, or salts thereof, according to Claim 

4, wherein the five to seven membered non-aromatic 
heterocyclic group for the five to seven membered non- 
aromatic heterocyclic group which may have substituent 
groups is a five to seven membered heterocyclic group 

20 which contains at least one nitrogen atom. 

6. compounds, or salts thereof, according to Claim 

5, wherein the five to seven membered non-aromatic 
heterocyclic group for the five to seven membered non- 
aromatic heterocyclic group which may have substituent 

25 groups is a pyrrolidine, imidazoline, thiazolidine, 
iaothiazoline, oxazolidine, axadiazolidine, piperidine, 
piperazine, chiomorpholine or morpholine group. 
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7 compounds, or salts thereof, according to Claim 
x' wherein the substituent groups on the non-aromatic 
heterocyclic group which may have aubstituent groups 
represented by R 1 comprise f«- one to four suhat.tuent 
groups selected fro. among halogen atom and the 
hydroxyl, oxo, C^o al*yl, alkoxy, C« acyl, amino, 

^no- or dl-Qw alkylamino, C, e alky 1 sulphonyl, 
carboxyl, Cl . s alkoxycarbonyl and phosphono groups. 
8 compounds, or salts thereof, according to Claim 
3, wherein R* is a hydrogen atom and R* is a hydroxyl 
group - 

9. Compounds, or sales thereof, according to Claim 
3, wherein R 2 and R 4 are both hydrogen atoms. 
10- A prodrug of a compound of Claim 1. or a salt 
15 thereof. 

11. N -[4-[ <2,4-Dioxothiazolidin-5-yl)methyl]ph e nyl]- 

4- oxo-4H-l-benzopyran-2-carbox*mide, [4- [ (2 , 4-dioxo- 
oxazolidin- 5 -yl ) methyl ] phenyl 1 -4-oxo-4H-l-benzopyran-2 - 
carboxamide. N- [4- 1 (4-morpholyl) methyl] phenyl] -4-oxo- 
4H-l-benzopyran~2-carboxamide, 5, 7-dihydroxy-N- 14- 
[ (2 , 4-dioxothiarolidin-5-yl)methyl]phenyl] -4-oxo-4H-l- 
benzopyranU-carboxamide, N- [4- [ <2, 4-dioxothiazolidin- 

5- yl ) methyl] Phenyl] -5-hydroxy-7 -methoxy-4-oxo-4H-l- 
benzopyranU-carboxamide, 5, 7-dihydroxy-N- 14- [ (4- 

25 ' morpholinyl)methyl]phenyl]-4-oxo-4H-l-ben*opyran-2- 

. . 5 -hydroxy -N- [4- [ (4- 

carboxamxde , * 

morpholinyl)methyl]phenyl]-4-oxo-4H-l-benzopyran.2- 
carboxamide, N- [4- [ ( 2- oxazolidon-3-yl) methyl] phenyl] -4- 
oxo-4H-l-benzopyran-2-carboxamide, N- [4- [ (2 , 6-dioxo-l- 
30 pypridinyDmethyllphenyl] -4-oxo-4H-l-benzopyran-2- 

carboxamide, N- [4- t (2 , 4-dioxooxazolidin-5- 

y 1 ) me thy 1 ] phenyl ] - 5 -hydroxy- 4 - oxo- 4H- 1 -benz opy ran- 2 - 
carboxamide, 5-hydroxy-M-methyl-N- (4- [ (4-morpholinyl) - 
methyl] phenyl 1 -4-oxo-4H-l-ben Z opyran-2-carboxamide ( or 



20 



- 4 - 

d -oxo-N-t4-l(4-oxo-l-piperidinyl)^yl)pbe n yl1-4H-l- 

ben Z opyran-2-carboxamide, or their salts. 
12 A method for the manufacture of a chromone 
derivative, or a salt thereof, which can be represented 
by the formula: 



20 




tThe symbols used in this formula have the same 
10 significance as indicated below. ] 

which is characterized in that a compound which can be 
represented by the formula: 




[In this formula the ring A represents a benzene ring 
IS which may have substituent groups, and R 3 represents a 
hydrogen atom, a hydrocarbyl group or halogen] 
or a reactive derivative at the carboxyl group, or a 
salt thereof, is reacted with a compound which can be 
represented by the formula: 

?' /=y«".>,-*' 



[In this formula, R 1 represents a non-aromatic 
heterocyclic group which may have substituent groups, R 2 



represents a hydrogen atom or a hydrocarbyl group, and 
n is an integer of value from 0 to 3] , or a reactive 
derivative at the amino group , or a salt thereof. 

13 . 5 . 6-Methylenedioxy-4-oxo-4H-l-benzopyran-2- 

5 carboxylic acid, S, 6-dihydroxy-4-oxo-4H-l-ben Z opyran-2- 
carboxylic acid or 5-hydroxy-7-methyl-4-oxo-4H-l- 
benzopyran-2-carboxylic acid, or a salt thereof. 

14. A medicinal composition which contains a chromone 
derivative, or a salt thereof, which can be represented 

10 by the formula: 




[In this formula, ring A represents a benzene ring 
which may have substituent groups, R 1 represents a non- 
aromatic heterocyclic group which may have substituent 
15 groups, R 2 represents a hydrogen atom or a hydrocarbyl 
group, R 3 represents a hydrogen acorn, a hydrocarbyl 
group or halogen, and n represents an integer of value 
from 0 to 3 . ] 

15. A medicinal composition, according to Claim 14, 
20 which is an ossification promotor 

16. A medicinal composition, according to Claim 14, 
which is a drug for the prevention/treatment of bone 
disease . 

17. A medicinal composition, according to Claim 14, 
25 which is a drug for the prevention/ treatment of bone 

fractures . 

18. A medicinal composition, according to Claim 14, 
which is a drug for the prevention/ treatment of 
cartilage disease. 
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19. A medicinal composition which contains a prodrug 
according to Claim 10. 

20. A method of promoting ossification, characterized 
in that a compound or salt chereof as disclosed in 

5 Claim 1 is administered. 

21. The use of a compound or a ' salt thereof as 
disclosed in Claim 1 for the manufacture of a 
ossif icacion promotor. 
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Scope of the Patent Claijns 

1 Chromone derivative, which can be represented by 
the formula indicated below, or salts thereof. 




